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HotSpots Analysis and Reporting Program User Guide
Health Risk Assessment Standalone Tool
Version 2
March 2015

1. OVERVIEW

The Hotspots Analysis and Reporting Program Version 2 (HARP 2) is a software suite
used to assist with the programmatic requirements of the Air Toxics “Hot Spots”
Program. This version replaces the previous version (HARP 1 series) and incorporates
the information presented in the 2015 Air Toxics Hot Spots Program Guidance Manual
for Preparation of Health Risk Assessments. HARP combines the tools of emission
inventory database, facility prioritization, air dispersion modeling, and health risk
assessment analysis. In this version, HARP 2, the modules have been separated into
three individual programs which will allow users to access any of the modules
independently or to share information between each program. The three programs are
referred to as the Emission Inventory Module (EIM), Air Dispersion Modeling and Risk
Assessment Tool (ADMRT), and the Health Risk Assessment Standalone Tool (RAST).

EIM creates and manages facility emission inventory databases and calculates facility
prioritization scores. ADMRT performs air dispersion analysis in order to calculate
ground level concentrations (GLCs) of pollutants to evaluate potential cancer and
noncancer health impacts. RAST is a standalone tool used solely to calculate potential
cancer and noncancer health impacts. Each software has its own user document, and
this user guide will focus on RAST.

HARP was created for the purpose of assisting and supporting the local California Air
Pollution Control and Air Quality Management Districts (districts) with implementing the
requirements of Assembly Bill 2588 (AB 2588). AB 2588, known as the Air Toxics “Hot
Spots” Information and Assessment Act, was enacted in September 1987. Under this
Act, stationary source facilities are required to report the types and quantities of certain
substances their facilities routinely release into the air. Emissions of interest are those
that result from the routine operation of a facility or that are predictable, including but not
limited to continuous and intermittent releases and process upsets.

The goals of the Air Toxics “Hot Spots” Act are to collect emissions data, to identify
facilities having localized impacts, to ascertain health risks, and to notify nearby
residents of significant risks. In September 1992, the “Hot Spots” Act was amended by
Senate Bill (SB) 1731 to address the reduction of significant risks. The bill requires that
owners of significant-risk facilities reduce their risks below the level of significance.

The Act requires that toxic air emissions from stationary source facilities be quantified
and compiled into an inventory according to criteria and guidelines developed by the Air
Resources Board (ARB), that each facility be prioritized to determine whether a risk
assessment must be conducted, that the risk assessments be conducted according to
methods developed by the Office of Environmental Health Hazard Assessment



(OEHHA), that the public be notified of significant risks posed by nearby facilities, and
that emissions which result in a significant risk be reduced. Owners of facilities found to
pose significant risks by a district must prepare and implement risk reduction audits and
plans within six months of the determination. Legislation states that these plans to
reduce airborne toxic risk reduction measures from a facility should be completed within
five years of the date a plan is submitted to the district. The period to implement a plan
may be shortened by the district if it finds that it is technically feasible and economically
practicable to implement a plan more quickly. The district may also lengthen the time
period needed to implement the plan, up to an additional five years. This may occur
when it is determined that the facility 1) cannot meet the initial five year deadline due to
unreasonable economic burden, 2) the risk reduction plan is not technically feasible, or
3) a time period of longer than five years will not result in unreasonable risk to the
public.

For more information on the Air Toxics “Hot Spots” Program, please visit ARB’s website
at http://www.arb.ca.qgov/ab2588/ab2588.htm.

Users of HARP 2 should have a working knowledge of air dispersion modeling, ARB’s
Emission Inventory Criteria and Guidelines, and the risk assessment methods and
procedures outlined in OEHHA'’s 2015 Air Toxics Hot Spots Program Guidance Manual
for Preparation of Health Risk Assessments (OEHHA Guidance Manual).

HARP 2 can be used by districts, facility operators, and other parties to manage and
evaluate emissions inventory data and the potential health impacts associated with
these emissions. The use of HARP 2 promotes statewide consistency, increases the
efficiency of evaluating potential health impacts, and provides a cost-effective tool for
developing facility health risk assessments.

HARP 2 may be used to assess the potential health impacts from a single facility or
multiple facilities in proximity to each other, where a single meteorological data set is
appropriate for all the included facilities. However, other applications may be
appropriate depending on the user’s expertise and presence of adequate data.

Although designed to meet the programmatic requirements of the Air Toxics “Hot Spots”
Program, HARP 2 modules have been used for preparing risk assessments for other air
related programs (e.g., air toxic control measure development, facility permitting
applications, roads, ambient monitoring evaluations, CEQA reviews). Therefore, each
user of the HARP 2 software should know the requirements of the regulation or program
they are addressing before using the HARP 2 software and reporting results.

a. How is this User Guide Organized?

This document pertains only to information about HARP 2 RAST. The HARP 2 RAST
User Guide is organized into three steps, sequentially in the order that one would
conduct a health risk assessment. The first three chapters contain an overview of
HARP 2, hardware and software requirements to run HARP 2 RAST, and a user
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interface overview for HARP 2 RAST. The remaining chapters detail the three steps
that are needed to run HARP 2 RAST, summarized below.

. Step 1 walks through entering new facility pollutant concentrations, as well as
how to create a comma separated values (CSV) file to import previously existing
pollutant data.

. Step 2 explains how to define the health risk scenario, and include data for
various pathways of pollutant exposure. It also includes how to calculate risk and
export risk files.

. Step 3 provides an overview of viewing and understanding the risk results, as
well as exporting or importing risk results files.

b. What can the Risk Assessment Standalone Tool (RAST) do?

HARP 2 RAST allows the user to estimate the single or multipathway health impacts at
multiple receptor locations from one or more pollutants released from one or more
emission points. Both carcinogenic and non-carcinogenic impacts may be evaluated.
The user may conduct a point-estimate analysis or utilize the data distributions available
to conduct a stochastic analysis. Users may also supply their own adequately
supported point-estimates or data distributions by editing the network of default health
and exposure values in RAST.

« Note: Stochastic analyses (Tiers 3 and 4) are currently not employed but will be
added in subsequent versions of HARP 2.

The risk analysis algorithms and default values used in HARP 2 are based on the
OEHHA guidelines set forth in the revised Technical Support Document for Exposure
Assessment and Stochastic Analysis. All equations, default parameter values, and
variable distributions encoded into HARP 2 are from the OEHHA Guidance Manual
(OEHHA, 2015).

Table 1-1 below describes RAST in relation to the other two programs: Emissions
Inventory Module and Air Dispersion Modeling and Risk Assessment Tool.

. Note: HARP 2 RAST does not calculate noncancer health risk for lead exposure.
To evaluate noncancer health risk from lead exposure, refer to Appendix F:
Overview of the Lead Risk Assessment Procedures of the OEHHA Guidance
Manual, or contact your local air district.




Table 1-1. Summary of Functions of the Three Programs in HARP 22

Emissions Inventory
Module
(EIM)

Air Dispersion Modeling
& Risk Assessment Tool
(ADMRT)

Risk Assessment
Standalone Tool
(RAST)

* Creates and manages
facility emission inventory
databases. These
databases can be
transmitted to local air
districts and ARB for use
in their emissions
inventory programs;

* Calculates facility
prioritization scores,
which are used by local
air districts to prioritize
facilities based on
sources of emissions,
proximity to receptors,
and risk.

* Performs air dispersion
analysis using EPA’s
AERMOD modeling
system;

Calculates potential health
impacts for one or multiple
facilities and multiple
pollutants;

Calculates cancer and
noncancer (acute, 8-hour,
and chronic) health
impacts using the new risk
assessment guidelines in
the OEHHA Guidance
Manual (OEHHA, 2015);
Uses point estimates to
calculate inhalation and
multipathway risks;
Performs stochastic
health risk analyses
Calculates population
exposures and uses
spatial averaging methods
to determine exposure
concentrations or potential
cancer risk;

Presents the results as
tabular reports that can be
printed, added to word
processing documents, or
off-ramped to a
Geographic information
Systems (GIS) program.

* Calculates potential health
impacts using a ground
level concentration;

* Evaluates one or multiple
pollutants for one or
multiple receptor points;

* Calculates cancer and
noncancer (acute, 8-hour,
and chronic) health
impacts using the new risk
assessment guidelines in
the OEHHA Guidance
Manual (OEHHA, 2015);

*» Uses point estimates to
calculate inhalation and
multipathway risks;

 Performs stochastic
health risk analyses.

*Note: Stochastic analyses (Tiers 3 and 4) are currently not employed and will be added in subsequent versions of

HARP 2.

%2 Note: HARP 2 RAST does not calculate noncancer health risk for lead exposure. To evaluate noncancer health

risk from lead exposure, refer to Appendix F: Overview of the Lead Risk Assessment Procedures of the OEHHA
Guidance Manual, or contact your local air district.




HARP 2 calculates risk for pollutants with health values approved for use in AB 2588,
listed in Table 1-2. For current approved health values, visit the Consolidated Table of
OEHHA/ARB Approved Risk Assessment Health Values website at
http://www.arb.ca.gov/toxics/healthval/healthval.htm.

Table 1-2. Pollutants with OEHHA/ARB A

proved Risk Assessment Health Values®

Acetaldehyde

Acetamide

Acrolein

Acrylamide

Acrylic Acid

Acrylonitrile

Allyl Chloride
2-Aminoanthraquinone

Ammonia

Aniline

Arsenic and compounds (inorganic)
Asbestos "¢

Benzene "¢

Benzidine (and its salts)

Benzyl Chloride

Beryllium and compounds
Bis(2-chloroethyl)ether (Dichloroethyl
ether)
Bis(chloromethyl)ether
Bromine and compounds
1,3-Butadiene™°
Cadmium and compounds
Caprolactam

Carbon Disulfide
Carbon Monoxide
Carbon Tetrachloride
(Tetrachloromethane)

Chlorinated Paraffins

Chlorine

Chlorine Dioxide
4-Chloro-o-phenylenediamine
Chlorobenzene

Chloroform™¢

Chlorophenols

Chloropicrin

p-Chloro-o-toluidine

Chromium 6+ "¢

Chromium Trioxide (as chromic acid mist)
Copper and compounds

p-Cresidine

Cresols (mixtures of)

Cupferron

Cyanide compounds (inorganic)
2,4-Diaminoanisole

2,4-Diaminotoluene
1,2-Dibromo-3-chloroproptane (DBCP)
p-Dichlorobenzene

TAC

TAC

TAC

Isophorone

Isopropyl Alcohol (Isopropanol)

Lead and compounds (inorganic)
Lindane

Maleic Anhydride

Manganese and compounds

Mercury and compounds (inorganic)
Methanol

Methyl Bromide (Bromomethane)
Methyl Tertiary-Butyl Ether
1,2-Epoxybutane

Chloroaniline) (MOCA

Methylene Chloride™® (Dichloromethane)
4,4’-Methylene Dianiline (and its
Dichloride)

¢ Methylene Diphenyl Isocyanate

¢ 4,4'-Bis(dimethylamino)benzophenone
(Michler’'s Ketone)
N-Nitrosodi-n-butylamine
N-Nitrosodi-n-propylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
N-Nitroso-n-methylethylamine
N-Nitrosomorpholine

4,4’-Methylene Bis (2-
N-Nitrosopiperidine

Naphthalene

Nickel and compounds

Nitrogen Dioxide

Methyl Chloroform (1,1,1-Trichloroethane)
Methyl Isocyanate

Nitric Acid

p-Nitrosodiphenylamine

Ozone

Particulate Emissions from Diesel-fueled
Engines'*°

Pentachlorophenol
PerchloroethyleneTAC (Tetrachloroethylene)
Phenol

Phosgene

Phosphine

Phosphoric Acid

Phthalic Anhydride

PCB (Polychlorinated Biphenyls)
(unspeciated mixture)
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Table 1-2. Pollutants with OEHHA/ARB Approved Risk Assessment Health Values®

o Di(1-ethylhexyl)phthalate (DEHP)Diesel « PCB (Polychlorinated Biphenyls)
Exhaust (speciated)
« Diethanolamine e Polychlorinated Dibenzo-p-dioxins (PCDD)
« p-Dimethylaminoazobenzene (Treated as 2,3,7,8-TCDD for HRA) "¢
e N,N-Dimethyl Formamide « Polychlorinated Dibenzofurans (PCDF)TAC
e 2,4-Dinitrotoluene (Treated as 2,3,7,8-TCDD for HRA)
« 1,4-Dioxane (1,4-Diethylene dioxide) « Polycyclic Aromatic Hydrocarbon (PAH)
« Epichlorohydrin (1-Chloro-2,3- (Treated as B(a)P for HRA)
epoxypropane) Potassium Bromate

3,3-Dichlorobenzidine

1,1-Dichloroethane (Ethylidene dichloride)
1,1-Dichloroethylene

Ethyl Benzene

Ethyl Chloride (Chloroethane)

Ethylene Dibromide™® (1,2-
Dibromoethane)

1,3-Propane Sultone

Propylene (Propene)

Propylene Glycol Monomethyl Ether
Propylene Oxide

Selenium and compounds

Silica (crystalline, respirable)
Sodium Hydroxide

TAC

Ethylene Dichloride Styrene
Ethylene Glycol Sulfates
Ethylene Glycol Butyl Ether Sulfur Dioxide
Ethylene Oxide ™ Sulfuric Acid

1,1,2,2-Tetrachloroethane
Tetrachlorophenols
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Thioacetamide

Toluene

Toluene diisocyantates
1,1,2-Trichloroethane (Vinyl Trichloride)
Trichloroethylene™°

Triethylamine

Urethane (Ethyl Carbamate)

Vanadium Compounds

Vinyl Acetate

Vinyl Chloride ™€ (Chloroethylene)
Vinylidene Chloride (1,1-Dichloroethylene)
¢« Xylenes (mixed isomers)

Ethylene Thiourea
Fluorides
Formaldehyde
Glutaraldehyde

Glycol Ethers

Hexachlorobenzene
Hexachlorocyclohexanes (mixed or
technical grade)

n-Hexane

Hydrazine

Hydrochloric Acid (Hydrogen Chloride)
Hydrogen Bromide

Hydrogen Cyanide

Hydrogen Fluoride

Hydrogen Sulfide

TAC

*Substances with '~ are characterized as Toxic Air Contaminants (TACs) pursuant to AB 1807 and AB 2728.

i. Pollutant Exceptions: Asbestos, Diesel PM, & Inorganic Lead

Table 1-2 contains pollutants for which there are exceptions when calculating risk in
RAST. These include asbestos, inorganic lead, and particulate emissions from diesel-
fueled engines. The explanations below are also listed in footnotes f (asbestos), h
(inorganic lead) and i (diesel) of the Consolidated Table of OEHHA/ARB Approved Risk
Assessment Health Values. The table lists the pollutants for which risk can be
calculated by HARP. The latest copy may be found at
http://www.arb.ca.gov/toxics/healthval/contable.pdf.
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Asbestos

Units for the Inhalation Cancer Potency factor for asbestos are (100 PCM fibers/m®)™.

A conversion factor of 100 fibers/0.003 ug can be multiplied by a receptor concentration
of asbestos expressed in pg/m®. Unless other information necessary to estimate the
concentration (fibers/m®) of asbestos at receptors of interest is available, a unit risk
factor of 1.9 E 10-4 (ug/m®™ and an inhalation cancer potency factor of

2.2 E 10" (mg/kg BW * day)™ are available. For more information on asbestos quantity
conversion factors, see Appendix F of OEHHA'’s The Air Toxics Hot Spots Program Risk
Assessment Guidelines; Part II; Technical Support Document for Cancer Potency
Factors (May 2009), and Appendix C of the OEHHA Guidance Manual.

Particulate Emissions from Diesel-Fueled Engines

The inhalation cancer potency factor was derived from whole diesel exhaust. It should
be used only for impacts from the inhalation pathway, based on diesel particulate matter
(PM) measurements. The inhalation impacts from speciated emissions from diesel-
fueled engines are already accounted for in the inhalation cancer potency factor.
However, at the discretion of the risk assessor, speciated emissions from diesel-fueled
engines may be used to estimate acute noncancer health impacts or the contribution to
cancer risk or chronic noncancer health impacts for the non-inhalation exposure
pathway. See Appendix D of the Guidance Manual for more information. The
noncancer chronic reference exposure level (REL) for diesel exhaust is based on
assumptions of contributions of diesel PM to ambient PM and should be used with
diesel PM measurements.

Inorganic Lead

Inorganic Lead was identified by ARB as a Toxic Air Contaminant in April 1997. Since
information on noncancer health effects shows no identified threshold, no REL has been
developed. See Appendix F of the OEHHA Guidance Manual for an overview of how to
evaluate noncancer impacts from exposure to lead using these risk management
guidelines.

. Note: HARP 2 RAST does not calculate noncancer health risk for lead
exposure. To evaluate noncancer health risk from lead exposure, refer to 2001
Risk Management Guidelines for New, Modified, and Existing Sources of Lead
for more information or contact your local air district.




2. GETTING STARTED & PROCESS OVERVIEW
This section provides information for installing and running the program.
a. System Requirements
Before installing the HARP 2 RAST on your computer, please review the system
requirements. If you need technical support, please contact ARB’s Transportation and

Toxics Division (TTD), Emissions Assessment Branch at (916) 323-4327 or send an
email to harp@arb.ca.qgov.

The current version of HARP is a Microsoft Windows based program and can be
installed on any Windows operating system that supports the Microsoft .NET
Framework 4.0 or later. Additional system requirements include:

« 2GM of RAM
. 20 MB RAM of free hard drive space for HARP 2 RAST program files
. Atleast 1 GB of storage space for project files

b. Installing HARP 2 RAST

HARP 2 installation files are available on the Internet at
http://www.arb.ca.gov/toxics/harp/harp.htm.

Click the Download Software, User Guide, and Sample Files link for RAST. Follow
the online instructions for complete details on how to download the installation software.

On the RAST homepage, click the Download Software link.

Please note that HARP 2 RAST may be installed to a computer with an older version of
the HARP 1 series.

Once the installation setup file has been downloaded and saved to your hard drive,
double-click on it to begin the program setup. Follow the on-screen instructions to
complete the setup.

The default destination folder is C:\HARP2. Itis recommended that you install to the
default destination folder. In addition, the installer will create a HARP folder on your
desktop. This folder will contain a shortcut to HARP 2 RAST.


mailto:harp@arb.ca.gov
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c. Opening the Program

To launch the HARP 2 RAST, open the HARP2 folder found on your desktop.
Double-click on the Risk Assessment Standalone Tool icon.

d. Getting Familiar with the Program
RAST is divided into three steps, represented by three separate tabs:
1. Enter your pollutant concentrations,
2. Select your risk scenario to calculate risk, and

3. View your results for saving.

Upon opening the program, this is what you will see. It is the main screen to step 1.

Import C5V  Lockup PollutantIDs  Pathway Receptors Health Values

Pollutant Ave Conc

Index Group1 Group2 POLID/CAS Mame pg.fm?

Count: 0

Ready

In the first step, pollutant concentrations are entered. The pollutants can be entered
manually or imported using a CSV file. The second step is the area where the type of
risk scenario is selected and the cancer and noncancer hazard index (HI) risks are
calculated. The final step is where the risk results are viewed.



e. Training

Future training for HARP 2 is under development. Please sign up on the HARP
listserver for updates at http://www.arb.ca.qgov/listserv/listserv_ind.php?listname=harp.

3. USER INTERFACE OVERVIEW

This section provides an overview of the HARP 2 RAST user interface, available help
resources, and software updates.

a. Main Screen
When the program is launched, it will open to the main screen. Its three steps will be

visible represented by three tabs: 1) Enter Pollutant Concentrations, 2) Select Risk
Scenario & Calculate Risk, and 3) View Risk Results.

I‘ File  Help
: Enter Pollutart Concertrations || Select Risk Scenario & Calculate Risk | View Risk Results

Import C5Y  Lockup PollutantIDs  Pathway Receptors  Health Values

Pollutant Awe Conc

Index Group1 Group2 POLIDACAS Name i
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b. Main Menu Options

There are two menu options: File and Help.

Load Input File Enter P Check for Updates

Exit Import C5Y  Lookup Pollutant IDs

Index Group 1 Index Group 1 Group2

Under the File menu option, there are options to load data for an existing project or to
exit the program. Under the Help menu option, there are options to open the help files
or check for updates.

i — - T - w
Update Available . e8|

HARP Version 2.0.3 is now available. Please goto
www.arb.ca.govitoxics/harp/harp.html to get the latest update

C K D

Table 3-1 provides a description of each of the main menu options.
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Table 3-1. Main Menu Options

Menu Option | Description

File

Loads .hra file to quickly load data
inputs needed to generate a risk

Load Input File assessment. Data comes either from a
.hra file created previously by the
program or from a file with data inputs
saved by another program.

Exits the program. Settings and data
will not be saved unless exported in the
Exit Risk Scenario & Calculate
Risk\Calculate Risk screen.

Help

Checks for software updates to ensure
Check for Updates the program is current.

c. Tab Pages

In the HARP 2 RAST, the windows are displayed as tabs in the application workspace.
The diagram below provides information on the tab windows available in RAST.
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STEP 1

Enter Pollutant
Concentrations

PATHWAYS

Inhalation
Soil

Dermal
Select Pathways to Evaluate & Mother’s Milk

Enter Site Specific Parameters

Select Risk Scenario

STEP 2
select Risk Drinking Water
Fish
Calculate Risk Homegrown Produce
Beef & Dairy
Pig, Chicken, & Egg

Scenario &
Calculate Risk

Cancer Results

STEP 3 Chronic Results
View Risk

8-hour Results
Results

Acute Results
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d. Help Resources

Throughout HARP 2 RAST, Help links will be available to guide you through options,
terms, and site specific (Tier 2) features.

Help me choose

4. STEP 1: ENTERING POLLUTANT CONCENTRATIONS

In this first step, you must provide pollutant information (e.g., pollutant ID, annual
ground level concentration (GLC), and max hourly GLC) for the analysis. Data can be
1) manually entered or 2) imported using a CSV file. The subsections below describe
how to enter the pollutant information.

File  Hel

Irnport C5Y

Lockup PollutantIDs  Pathway Receptors  Health Values

Pollutart Awve Conc

Index Group1 Group2 POLID/CAS Name pg./m?

i | 1] b

Count: 0

Ready

a. Manually Adding Pollutant Information

Pollutant information can be manually entered directly to the Enter Pollutant
Concentrations grid. This section describes the columns available and how to use
them. If pollutant data is already available to upload, please skip to section

b. Uploading Previous Pollutant Concentrations from a CSV File.
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Index
(Increments)

Pollutant

Identification
Number

Air Pollutant
Chemical Name

Category
Description
1 (or x-axis)

Category
Description

2 (or y-axis)

Annual Average
Air Pollutant
Concentration

Annual Maximum
1-Hour Duration
Air Pollutant
Concentration
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i. Groupl & Group2 (Optional)

Groupl and Group?2 are optional fields. These fields may be used to help categorize
the pollutant information. For example, Group 1: Smokestack A and Group 2: Paint
Production. These fields may also be used to designate X and Y coordinates.

File  Help

Erter Pollutart Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results

Import C5V  Lookup PollutantIDs  Pathway Receptors  Health Values

Pollutart Max Hr Canc fi
index POLID/CAS  \or® Aodte woim®
" 1746016 | 237,800

Formaldetyde
Formaldetyde
DigselExhPM
DigselExhPM

ii. POLID/CAS

The POLID/CAS is a required field. To find the correct POLID/CAS for your pollutant,
refer to the Consolidated Table of OEHHA/ARB Approved Risk Assessment Health
Values (http://www.arb.ca.gov/toxics/healthval/contable.pdf). You can also use the
Lookup Pollutant IDs tool to add the pollutant ID. The pollutant ID is automatically
populated when the pollutant ID is entered.

. Note: If the pollutant name displays “unknown”, this means the pollutant ID does
not have any available health values.
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File

Help

¢ Enter Pollutant Concentrations | Select Risk Scenaro & Calculate Risk | View Risk Results

Import C5Y C Lookup Pollutant IDs D Pathway Receptors  Health Values

Indesx Group1 Group2 POLIDACAS

MName

Pollutant

Ave Conc
pag.m?

4

Count: 0

Ready

To look up the pollutant ID, click Lookup Pollutant IDs.

Enter a partial pollutant name

to search for a specific pollutant. To add the pollutant to the grid, select the pollutant
record and click Add Pollutant. The grid will automatically populate with the selected
pollutant ID. Repeat the steps to add additional pollutants and then close the window

when finished.

Lookup Pollutant IDs | — - - o e~
—
( iearﬂ
r[;:llutarrt Pollutart Name ::Il;:.lrz\rated i
Gasoline engine exhaust, particulate matter GasolExhPM

5911 (Gasoline engine exhaust, total organic gas GasolEhTOG

5960 SULFATES SULFATES

9961 SULFURIC ACID+OLEUM SULFURIC+OLEUN I
111m Particulate Matter FM

16113 Reactive Organic Gas ROG

4211 Carbon Monoxide [Criteria Pollutant] Co

42401 Oxides of sulfur 50X

42603 (Oxides of Mitrogen MOX

I 43101 Total Organic Gases TOG

43104 Volatile Organic Compounds (VOC) WVoC (|
50000 Formaldehyde Formaldehyde

50066 Phenobarbital Phenobarbital

50077 Mitomycin C Mitomycin C i

< | m 3 |

it D
e
Mumber of Records: 797 FH :
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iii. Average & Maximum Concentrations

There are two fields for entering pollutant concentrations. One is for the annual average
concentration and the other is for the maximum hourly concentration. Annual average
concentrations are used for cancer and noncancer chronic assessments. Maximum
hourly concentrations are used for acute assessments. Both fields are provided so that
cancer and noncancer impacts may be run at the same time. The risk values will result
in a zero (0), if these fields are left blank.

. Note: Molecular weight adjustment factors (MWAFs) are typically applied at the
emission level. However, MWAFs are automatically applied when calculating
risk. For more information on MWAFs, see Section 4.2.1.1.1 in the OEHHA
Guidance Manual for more information.

File  Help
Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk F-Iesultsl

Import C5V Lookup PollutantIDs  Pathway Receptors  Health Values

Pollutant Ave Conc Max Hr Conc for
Indesc Group 1 Group2 POLIDACAS Name @ Acme‘@
- [ 1746016 |2,3,7.8-TCDD

B 1 1
2|5 A 50000 | Formaldehyde 1 1
3 A B 50000 | Formaldehyds 1 1
A 1 1
B 1 1

4n 3301 | DieselExhPM
5(A 3907 | DieselBhPM
* [

iv. Pathway Receptors
If site specific pathways are to be evaluated (fish, homegrown crops, water, and animal

pathways), pathway concentrations may also be entered. To enter pathway
concentrations, click Pathway Receptors\Enter Pathway Receptor Concentrations.
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File  Help
Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Resutts |

Import CSV  Lockup PollutantIDs | Pathway Receptors | Health Values

Enter Pat Rec Co trati
Index Group Group2 nter Pathway Receptor Concentrations |

Count: 0

Ready

Three more columns will appear in the grid.

File  Help
Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results |

Import C5V  Lookup PollutantIDs  Pathway Receptors  Health Values

Awve Conc Maxx Hr Conc far Pasture Fish Water
pgsm? Acute pa/m? /m? pgsm? pgsm?

1. Pasture pug/m?® Column: Enter the ground level pollutant concentration over

Pasture at your risk receptor point or zone of impact that is used for grazing

animals (for meat and dairy products) for human consumption.

Fish ug/m?® Column: Enter the ground level pollutant concentration over Fish

raised for human consumption at your receptor.

Water pg/m? Column: Enter the ground level pollutant concentration over a

Water source used at your receptor.
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b. Importing Pollutant Information Using a CSV File

By clicking Import CSV, pollutant information may also be imported using a CSV file
that is correctly formatted. See Appendix D for more information on how to construct
and format the CSV file.

I File  Help l

Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Fisk Results |

C Import C8V ) Lockup Pollutant IDs ~ Pathway Receptors  Health Values

I Awve Conc Mz Hr Conc for Pasture Fish Water II
pgsm? Acute pg/m? pg/m? pg/m? pg/m? |

*
4 T 3
Count: 0

Ready

Values should be entered in the following order: Index, Groupl, Group2, POLID/CAS,
Pollutant Name, Ave Conc pg/m?®, Max Hr Conc pg/m?3, Pasture, Fish, and Water.
Do not include units, column names, or spaces in between commas. Separate each
record by one line break.

To find the correct POLID/CAS for your pollutant, refer to the Consolidated Table of
OEHHA/ARB Approved Risk Assessment Health Values
(http://www.arb.ca.gov/toxics/healthval/contable.pdf). If two numbers are available,
select the number that is not four digits long; otherwise it may result in an error. You
can also use the program’s Lookup Pollutant IDs tool.

If you have no Pasture, Fish, or Water pollutant concentration data, type 0 as your
value.
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File Edit Format View Help

A,B,1746016,"2,3,7,B-TCDD",
AL A, 50000, "Formaldehyde™ 1,
AL,B,50000, "Formaldehyde",1,
ALA,9901, "DieselExhPM',1,1,
A,B,9901, "DieselExhPM™,1,1,

I, 1,1,0,0,0 L,
2, 1,0,0,0
3, 1,0,0,0
4, 0,0,0
5, 0,0,0

. Note: If special characters (.-, * ? !/ &) are included in your group or pollutant
name, quotes are required. For example, while quotes around Formaldehyde is
optional, 2,3,7,8-TCDD or a group name with special characters would require
them.

A CSV file may also be created in spreadsheet form. Instead of using commas, values
and records are separated by cells.
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Calibri -1 -
B 7 U~ AW

i=

P Alignment | ‘ | Editing

ST

MNumber| 5tyles | Cells

-

1746016 2,3,7,8-TCDD
50000 Formaldehyde
50000 Formaldehyde

9901 DieselexhPM
9901 DieselExhPM

To use your CSV file with ground level concentrations data, go back into RAST. On the
Enter Pollutant Concentrations screen, choose Import CSV in the ribbon.

File  Help

Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results

aakup PollutantIDs  Pathway Receptors  Health Values
—Fe Conc Mz Hr Conc for Pasture Fish Water
g/m? Acute pg/m? pg/m? pg/m? pg/m?
*
|
. el —
| Count: 0

Browse to the CSV file in the file dialog box and click Open.
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e - h | 8
%| . v Debug » Testfiles - | 5 | | Search Test files pel |
e Jr— o o -
Organize + Mew folder = = i @ |
'I:T Favorites MName Date modified Type
Bl Desktop @ TestCancerRisk.csv 8/7/2014 11:40 AM Microsoft]
4 Downloads @ TestPolDB.csv 8/7/2014 11:40 AM Microso
%5l Recent Places | ] TestPollutantList.csv 8/7/201411:40 AM  Microsof
= Libraries i
@ Documents
i Jl Music
[ Pictures i
i Videos
i !
M Comnuter v ] il | N
|
File name: TestPollutantList.csv - [Comma delimited (*.csv: *.tut) v] i
|
Open - Cancel
Lo B | |

The CSV file will automatically populate in the grid.

File  Help
Enter Pollutant Concentrations | Select Risk Scenario & Calculate Fisk | View Risk Results

Impert C5V  Lookup PollutantIDs  Pathway Receptors  Health Values

Fallutart Ave Conc Mz Hr Conc for
Index Group1 Group2 POLID/CAS Name g/ Acute pg/m?
b 1746016 | 2,3,7.8-TCDD

50000 | Formaldehyde
50000 | Formaldehyde
9901 | DieselExhPM
9901 | DieselExhPM

*

Count: 5

Ready

c. Sorting and Editing Data

The grid has basic editing capabilities. These include typing, copying and pasting
individual cells, and deleting entire rows. A symbol % indicates the next row to be
added, and an arrow » shows which row is active. You may also sort your data by
clicking at the top of the column name.
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File  Help
Enter Pollutart Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results

Import C5Y  Lockup PollutantIDs Pathway Receptors Health Walues

Index Group1 Group2 POLID/CAS @ rdgll;neam ?ﬂvf?ﬂgmm
lom B 1746016 [2.37.8-TCDD l
| 2/ A 50000 | Formaldehyde

3. B 50000 | Formaldehyde
I 5(a B 3501 | DieselExhPM I
l i A 5501 | DieselExhPM I
6

Count: 5 o I

[Ready

d. Viewing Pollutant Health Values

Pollutant health values may also be viewed from the grid. To view the available health
values for each pollutant, click Health Values\Show Health Values.

Health Values |
¥ Max Hr Canc for
ol Settings Acute pg/m?
E test
T
SULFURIC+OL...

The health columns will appear on the right side of the grid.
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n File  Help

{ Enter Poliufari Concenirations || Selsct Risk Scenario & Calculate Risk | View Risk Results

Irmport C5V  Loockup PollutantIDs  Pathway Receptore Haalthliak

Max Hr Conc for Cancer Inh Cancer Oral Chronic: Inh Chronic Oral
Acuie pg/m? %or Slope Factor REL REL E-HrREL Aaute REL

4 I 3

Count: 0

Ready

5. STEP 2: SELECTING RISK SCENARIO & CALCULATING RISK

This section provides information on how to select the risk scenario, choose pathways
to evaluate, and how to calculate risk. To open Step 2, click the Select
Risk Scenario & Calculate Risk tab.

ll File Help-_ i

{ Enter Pliltart Concenirations ( Select Risk Scenario & Calculate Fisic) View Risk Results

S — e —
Import C5V  Lookup PollutantIDs  Pathway Receptors  Health Values

Max Hr Conc for Cancer Inh Cancer Cral Chronic Inh
Acute pg/m? Slope Factor Slope Factor REL

There are three parts in this step: 1) Select Risk Scenario, 2) Select Pathways to
Evaluate & Enter Site Specific Parameters, and 3) Calculate Risk.
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File  Help
| Enter Pollutant Concentrations SHEd__Q.ﬁEM_LM Scenar late Risk Risk Results
C I 1. Select Risk Scenaro 2. Select Pathways to Evaluate & Enter Site Specific Parameters | 3. Calculate Risk | >
Analysis Type Receptor Type BExposure Duration 5
_ _ _ N
@ Cancer Risk @ Individual Resident ) 70 Year
I (") Chronic Risk (Non-cancer) () Population-Wide @ 30 Year I
: ) B-Hour Chronic Risk (Mon-cancer) ) Worker 25 Year (Worker) E i
1 () Acute Risk (Mon-cancer) ) 9 Year |
| (71 Cancer. Chronic, and Acute () User Defined (Tier2) |70 - f
Help me choose Help me choose
< | i | b I

6. STEP 2: SELECT RISK SCENARIO

Find the first sub-tab underneath Select Risk Scenario & Calculate Risk. The first
part to sub-tab 1. Select Risk Scenario is choosing the analysis type.

File Help
| Enter Pollutart Concentrations | Select Risk Scenario & Calculate Risk | View

¢ 1. Select Risk Scenari; > 2. Select Pathways to Evaluate & Enter Site Sp

Analysis Type

Receptor Type
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a. Choosing the Analysis Type

Choosing your analysis type means choosing what type of health risk you want to
assess. There is Cancer Risk, Chronic Risk, 8-Hour Chronic Risk, or Acute Risk.
You may also conduct three assessments together: Cancer, Chronic, and Acute Risk.
Table 6-1 can help you decide which assessment to use.

|‘ File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Resutts |

I 1. Select Risk Scenaro 2. Select Pathways to Evaluate & Enter Site Specific Parameters | 3. Calculate Risk

Receptor Type Exposure Duration
@ Cancer Risk @ Individual Resident (7)) 70 Year
() Chronic Risk {(Non-cancer) () Population-Wide @ 30 Year
(7 8-Hour Chronic Risk (Non-canced) 1 Warker 25 Yea
(7) Aeute Risk (Mon-cancer) ) 9 Year

) Cancer, Chronic, and Acute ) User Defined (Tier 2) |70

= fyears) | 3rd Trimester
Help me choose Help me choose

Help me choose

« Note: Acute and 8-Hour Chronic Risk allow for health risk calculations from
inhalation only, and does not include other pathways (e.g., dermal exposure,
ingestion of soil, water).
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Example Scenarios

Table 6-1. Analysis Types

Choosing your analysis type

Cancer health
impacts
Multipathway
assessments
Resident, worker,
and sensitive
receptors (schools,
daycares, etc.)
Population-wide
evaluations

Chronic

Non-Cancer

Long-term
noncancer health
impacts
Multipathway
assessments
Resident, worker,
and sensitive
receptors (schools,
daycares, etc.)
Population-wide
evaluations

28

Chronic 8-Hour

Non-Cancer

Daily 8-hour
average noncancer
health impacts
Inhalation exposure
only
Non-continuously
emitting sources
only

Residential receptor
(optional at district
discretion)

Worker receptors
Children or teachers
exposed during
school hours

Acute
Non-Cancer

Short-term
noncancer health
impacts

Inhalation exposure
only

Resident, worker,
and sensitive
receptors (schools,
daycares, etc.)
Population-wide
evaluations




b. Determining the Receptor Type

Next, choose your receptor type: Individual Resident, off-site Worker, or
Population-Wide. Table 6-2 gives examples of each receptor type.

File  Help
| Erter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk H&wltsl
I 1. Select Risk Scenaro 2. Select Pathways to Evaluate & Enter Site Specific Parameters | 3. Calculate Risk

Analysis Type Receptor Type Exposure Duration
_ _ |
@ Cancer Risk @ Individual Resident ) 70 Year
I () Chronic Risk (Non-cancer) () Population-Wide @ 30 Year |
i (7 8-Hour Chronic Risk (Non-cancer, 1 Worker 25 Year (Worker) |
f () Acute Risk (Mon-cancer) ) 9 Year |
| (7} Cancer, Chronic, and Acute ) User Defined (Tier2) |70 ~
Help me choose Help me choose I

Help me choose
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Table 6-2. Receptor Types®

Choosing your receptor type

* Anindividualresidentreceptor *  The population-wide receptor *  The worker receptor can be

can be any non-work-related presents the impacts to any place where an off-site
location where a person may multiple people within a worker is exposed to
reside (e.g., home apartment, geographic area of interest. pollutantson a daily basis,
school, dorm, prison, care ¢ Neededto assess estimates of accordingto their work
facility). the exposed populationor schedule.

cancer burden analyses.

'Off-site workers typically are adjacent workers not employed or directly employed by the emitting facility. The worker
can be onsite if there is a separate business on the premises, such as a daycare, franchise, etc.
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c. Exposure Duration for Cancer Risk Assessments

Exposure Duration is a feature available for Cancer Risk assessments.

|‘ File  Help
| Enter Pollutant Concentrations |  Select Risk Scenario & Calculate Risk | View Risk F{Jesultsl

[ 1. Select Risk Scenario 2. Select Pathways to Evaluste & Enter Site Speciic Paramsters | 3. Calcula-Ri |

Analysis Type Receptor Type Exposure Duration

@ Cancer Risk @ Individual Resident () 70 Year

() Chronic Risk (Non-cancer) () Population-Wide @ 30 Year

(71 B-Hour Chronic Risk (Mon-cancer) ) Worker 25 Year (Worke

() Acute Risk (Non-cancer) ) 9 Year

) Cancer, Chronic, and Acute ) User Defined (Tier 2) |70

art Age fyears) |3rd Trimester

Help me choose

The Exposure Duration is the number of years the receptor is exposed to facility
pollutants. Depending on your risk assessment needs, more than one Exposure
Duration may be needed for a complete risk evaluation. Table 6-3 shows exposure
duration options for the maximum-exposed individual resident (MEIR) and maximum-
exposed individual worker (MEIW).
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Table 6-3. Exposure Duration Options for Cancer Risk Assessments

70 Year

70-year
exposure may
be used to
estimate cancer
risk for
residential
receptors.

The 70-year
exposure
duration is
required for
estimates of
population-wide
risks.

exposure is

estimate Tier 1
cancer risk at a
residential

9 Year 25 Year User Defined
(Worker) (Tier 2)
25-year The user
exposure may  exposure defined Tier 2
be used to duration is the  option allows

estimate cancer Tier 1 default the use of a

used to user defined

residential estimate cancer exposure
receptors. risk for the (off- duration and

sire) worker the designation

scenario. of a start age
for that
exposure. User
defined
exposure
durations can
be used for
both residential
and worker
receptors. All
user defined
inputs must be
supported.

Table 6-4 provides a summary of recommendations for exposure duration for Individual
cancer risk assessments. Population-wide assessments require 70-year evaluations.

Table 6-4. Recommendations for Exposure Duration for Individual Cancer Risk

Assessments at the MEIR and MEIW*

Receptor Recommendation
9 years

Resident (MEIR) 30 years*
70 years

Worker (MEIW) 25 years

"OEHHA Guidance Manual, Table 8.5 Summary of Recommendations for Exposure Duration for Individual Cancer

Risk Assessments at the MEIR and MEIW.

*30-years is the default for Tier 1 residential receptors. 9, 30, and 70-year periods are useful for public notification
requirements, risk reduction, or supplemental information.
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i. ADVANCED FEATURE: User Defined Start Age and Duration

User Defined (Tier 2) is an advanced optional feature to personalize your duration of
exposure and the Start Age. By default, all durations start with exposure in the third
trimester (except for the worker scenario).

d. Intake Rate Percentile
The Intake Rate Percentile sets the intake rate at which a person is exposed to the air
pollutant. The intake rate percentile you select will determine the percentiles for all of

the exposure pathways included in your assessment. For more information on the
intake rates, see the OEHHA Guidance Manual.

File  Help

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Resuits |

| 1. Select Risk Scenaro 2. Select Pathways to Evaluate & Enter Site Specific Parameters | 3. Calculate Risk

BExposure Duration Intake Rate Perentils

1 70 Year g7 OEHHA Derived Method
@ 30 Year ~) 95th (High End)

1 B5th (Mean) f
1 5 Year ! Draft Risk Management Policy (RMP) - “Inhalafjon Only™ 3

1 User Defined (Tier 2) ) Draft RMP using the Derved Method

Mote: The draft RMP options above have /ot been
officially approved by the ARE.

3rd Trimester

Help me choose Help me choose -
rl 1 3

Ready [

OEHHA Derived Method — In cancer risk assessments, the derived method uses the
high-end point estimate (i.e., 95" percentile) for the two driving (dominant) exposure
pathways (e.g., soil and breast milk) and the mean (65" percentile) point estimate for
the remaining pathways. In non-cancer chronic assessments, the inhalation pathway is
always considered a driving pathway, the next two risk driving pathways will use the 95"
percentile, and the remaining pathways will use the mean intake rate.

95™ Percentile (High End) — Select the high end intake rate to assess risk at the 95"
percentile exposure rate for all pathways.
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65" Percentile (Mean) — Select the mean intake rate to assess risk at the 65"
percentile exposure rate for all pathways.

Risk Management Policy (RMP) — This is currently under development. For more
information, see http://www.arb.ca.gov/toxics/rma/rma.htm.

RMP using the Derived Method — This is currently under development. For more
information, see http://www.arb.ca.gov/toxics/rma/rma.htm.

Table 6-5. Intake Rate Percentile Methods

Choosing your intake rate percentile

Higher Exposure

A
gsth - ™ =" T o O TR SR S ey A
80t - Sl - o o
65th - - b i ) .
u Top Risk
Contributor
i 2nd Top Risk
Under Contributor
Development s ll Gthisr
Pathways

Lower Exposure

toPollutants  OEHHA  95th 65th RMP  RMP+
Derived (High) (Mean) Derived
Method Method

Method
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7. STEP 2: SELECT PATHWAYS TO EVALUATE & ENTER SITE SPECIFIC
PARAMETERS

This section discusses the second part of the Select Risk Scenario & Calculate Risk
step. To select the pathways to evaluate, click 2. Select Pathways to Evaluate &
Enter Site Specific Parameters.

—

File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results |

| 1. Select Risk Scenaﬁ@ Pathways to Evaluate & Enter Site Specific P@E.

Analysis Type Receptor Type Bxposure Duration

a. Pathways to Evaluate

As part of your risk assessment, you will need to determine which pathways to evaluate.
Pathways can be turned on and off in this program.

i. Activating and Deactivating Pathways

Data may be included for the following pathways:

« Inhalation (Always On),
. Solil,

. Dermal,

« Mother’s Milk,

« Drinking Water,

« Fish,

. Homegrown Produce,
. Beef & Dairy, and

. Pig, Chicken, & Egg.
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— = =

s | Select Risk Soenario & Caloulate Risk | View Risk Results|

I 2. Select Pathways to Evaluate & Enter Site Specific Parameters 3. Calculate Risk |

<& nhalation | ® Soil | ® Demnal | ® Mothers Mik | ® Drinking Water | ® Fish | ® Homegrown Produce | ® Beef & Dairy| ® Fig, Chicken, &

Information about the pathways used in risk assessment Deposition Rate for noninhalation pathways only)
am Pathways The purpose of this diagram is to illustrate the differsnt @ 0.05m/s juncontrolled sources)
types of exposure pathways and inputs of the risk

algorthms. The exposure pathways represent the way (©) 0.02m/s (controlled sources)

The Pathways to Evaluate tab allows you to activate and deactivate pathways. A
green square & means the pathway is ON and a red square @ means the pathway is

OFF.

File  Help
Enter Pollutant Concentrations | Select Risk Scenario & Calculate

Deactivated

(OFF)
1. Select Risk Scenario [ 2. Select Pathways to Evaluate & Ent
Pathways to E'uraluat(
@ Inhalation Only Information Activated
() Mandatory Minimum Pathways The purpose of (ON)
. types of exposu
() Worker Pathways algorthms. The

For a better understanding of how these pathways are connected to air pollution and
human exposure, view the pathway diagram.
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ii. Choosing Pathways to Evaluate

There are a number of exposure pathways by which humans may be exposed to
airborne chemicals. Therefore, the program provides three preset options and one user

defined option:

1. Inhalation Only will account for inhaled toxics and no other pathways of

exposure.

2. Mandatory Minimum Pathways will activate the four minimum exposure
pathways required by OEHHA to conduct a health risk assessment for residents,
when multi-pathway pollutants are involved. These include inhalation, soil,
dermal, and mother’s milk.

3. Worker Pathways are used for potential exposure at the workplace during
working hours. Worker pathways are inhalation, soil, and dermal.

4. User Defined allows you to choose your pathways, but always includes
Inhalation.

Table 7-1 specifies which pathways may be analyzed for each multipathway substance.
The table is also provided in Appendix C.
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Table 7-1. Specific Pathways to be Analyzed for each
Multipathway Substance’

el _ %% g | o v |go © =
Ol W | X0| Q| 08« | ss9< | Lo | 0| =«s| =S
Substance =z = gg’g’ 8%8 “,3%8 8%8 8%% %% ;;;3
n ol g - a 3o mmca =30l yggo ;c) <
20| B2 G| 50| "o 20 = £l oE
= SJ| T > > a> > @
Inorganic chemicals
Arsenic & compounds X X | X X | X X X X X
Beryllium & compounds | X X | X X | X X X X X
Cadmium & compounds | X X | X X | X X X X X
Chromium VI & X X | X X | X X X X X
compounds
Fluorides (soluble X X | X X X X X X
compounds)
Lead & compounds X X | X X | X X X X X X
Mercury & compounds X X | X X | X X X X X
Nickel & compounds X X | X X | X X X X X
Selenium & compounds | X X | X X | X X X X X
Organic chemicals
Creosotes X X | X X | X X X X
Diethylhexylphthalate X X | X X | X X X
Hexachlorobenzene X X | X X | X X X
Hexachlorocyclohexanes | X X | X X | X X X
4,4’-Methylene dianbiline X X X X X
Pentachlorophenol
PCBs X X | X X | X X X X
Polychlorinated dibenzo- | X X | X X | X X X X
p-dioxins and
dibenzofurans
PAHs X X | X X | X X X X

" OEHHA Guidance Manual, Table 5.1 Specific Pathways to be Analyzed for each Multipathway Substance.
:Cow’s milk only; no multipathway analysis for meat and egg ingestion.

Cow’s milk only; no multipathway analysis for meat and egg ingestion.

Mandatory Exposure Pathways

For all multipathway substances, the exposure pathways that must be evaluated at
every residential and worker site (in addition to inhalation) are soil ingestion and dermal
exposure. If polycyclic aromatic hydrocarbons (PAHS) and creosotes, lead, dioxins,
furans, or polychlorinated biphenyls (PCBs) are emitted, then the breast-milk
consumption pathway is also evaluated.

The other exposure pathways (e.g., ingestion of homegrown produce or fish) are site
specific. If the resident can be exposed through an impacted exposure pathway, then it
should be included in the health risk assessment. Consult with the reviewing authority
to determine which pathways must be considered.
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Table 7-2 identifies the residential receptor exposure pathways that are mandatory and
those that are dependent on the available routes of exposure. It also identifies the three
exposure pathways that are relevant for a worker receptor. While residents can be
exposed though several exposure pathways, worker receptors are only evaluated for
inhalation, soil ingestion, and dermal exposure using point estimates.

Table 7-2. Mandatory and Site/Route Dependent
Exposure Pathways'

Mandatory Exposure Pathways Site/Route Dependent Exposure Pathways

e Inhalation" Homegrown Produce Ingestion
e Soil Ingestion” Angler-Caught Fish Ingestion
e Dermal Exposure to Contaminated Drinking Water Ingestion

Soil" Home-Raised Animal Product Ingestion
e Breast Milk Consumption* (Dairy (Cow’s) Milk, Meat (Beef, Pork,
Chicken) and Egg)

'OEHHA Guidance Manual, Table 8.6 Mandatory and Site-Route Dependent Exposure Pathways.
(w) Identifies the appropriate exposure pathways that should be evaluated for a worker. These
pathways are inhalation, dermal exposure, and the soil ingestion pathway.

(*) If PAHSs (including creosotes), lead, dioxins, furans, or PCBs are emitted, then the breast-milk
consumption pathway becomes mandatory.

iii. Deposition Rates

Facilities can release and deposit air pollutants at various rates depending on the
pollution control of their source.

Deposition Rate for noninhalation pathways anly)
@ 0.05m/s [uncontrolled sources)
0.02 m/s (controlled sources)

Cither

There are two source types:

1. Choose Uncontrolled Source at 0.05 m/s if the point of toxic release does not
include an air pollution control device.

2. Choose Controlled Source at 0.02 m/s if the point of toxic release does include
an air pollution control device (e.g., bag house, internal combustion engine
powered by compressed natural gas).
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For particulate matter, the default value of 0.02 meters per second is used for emission
sources that have verifiable particulate matter control devices or for emission sources
that may be uncontrolled but only emit particulate matter that is less than 2.5 microns
(e.g., bag house, internal combustion engine powered by compressed natural gas).

iv. ADVANCED FEATURE: Changing the Exposure Frequency

izh

® Fish | ® Homegrown Produce | ® Beef & Dairy| ® Fig, Chicken, | ¢ | *

Deposition Rate for noninhalation pathways anby)

@ 0.05 m/s {uncontrolled sources)
7 0.02 m/s {controlled sources)
) Other

Advanced Options (Tier 2) - For noninhalation pm
[7] Change exposure frequency (daysAvear): 350 What's this dao?

This Tier 2 option applies to non-inhalation pathways only. By default, the program
assumes the subject at risk is exposed to pollutants through non-inhalation pathways
(e.g., eating contaminated crops) 350 days out of the year. This option allows you to
change the default assumption.

Once you have finished choosing your pathways and site specific parameters, click on
the green c pathway tabs and enter the required data. The first tab will be Inhalation.

b. Inhalation

This section describes features for the inhalation pathway of exposure to pollutants.
The inhalation pathway is always on.
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i. Time at Home

If you are conducting an assessment for a residential receptor, the Fraction of time at
home is used to adjust exposure duration. This is based on the assumption that
exposure to a toxic air contaminant is not occurring away from home. By age group,
apply the fraction of time at residence if you wish to assume that the individual spends
only part of his or her day at home.

. Note: For age bins less than 16 years, OEHHA advises time at residence should
be 1 (100%), if a school is located within a 1 per million or greater cancer risk
isopleth (zone) of the emissions source. This is based on the assumption that
children are still exposed to comparable air pollutant concentrations if they attend
school close to home.

ii. ADVANCED FEATURE: Time at Residence

The default fractions of time at residence are shown in the lower table. Under
Advanced Option (Tier 2), click Use Tier 2 fraction of time at residence (home) to
change them.

| File  Help “
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Resuits |

1. Select Risk Scenario || 2. Select Pathways to Evaluate & Enter Site Specific Parameters 3. Calculate Risk

| Pathwaysto Evaluate | ® Inhalation | ® Soil | ® Demal | ® Mother's Mik | ® Drinking Water | | *

@Er 2 fraction of time@

Ird Trimester Oto2yr=  2toSys  2to 16y= 16to I0yrs  16to 70yrs

b m 0.85 0.72 0.72 0.73 0.73

4 [

Ready

*Numbers in table are default fractions of time at residence by age.
iii. 8-Hour Breathing Rates

Primarily, the Use 8-Hour Breathing Rates option is available to reflect worker
exposures that are on a recurring basis but for only a portion of the day. For individual
resident assessments, 8-hour breathing rates may be used in scenarios that involve
exposures only during facility operations of 8-12 hours per day. Breathing rate based
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on Moderate Intensity is recommended, but Light and Passive Intensity is also
available for assessments of less active persons.

iv. ADVANCED FEATURE: Breathing Rates

The Use Tier 2 breathing rates (L/kg-day) feature allows you to change the default
average breathing rates by age group.

|‘ File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Resutts |
1. Select Risk Scenario || 2. Select Pathways to Evaluate & Enter Site Specific Parameters 3. Calculate Risk

| Pathways to Evaluate | ® Inhalation | @ Soil | ® Demmal | ® Mother's Mik | ® Drinking Water | + [+
Advanced Option (Tier 2) &

@a’ 2 breathing rates (L'kg-day)

Rate Ird Timester Oto 2ys Z2toSws 2to 16ys  16t0 I0yrs  16t0 70yrs

» m 225 658 535 452 210 185 H

HighEnd 361 1090 861 745 335 250

*Numbers in table are default breathing rates by age.

« Note: The software feature for Tier 2 SB 352 is under development and will be
available in a future version of HARP 2 RAST.

v. Adjustments for Worker or 8-Hour Chronic Risk
For worker scenarios, you may adjust the GLC of your pollutants, and the exposure

frequency (EF) in days exposed per year to individuals. Check the Use Adjustment
Factors box to change the GLC and EF, and describe your Reason for change.
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File Help
| EterPolidan Ennsetings | Select Risk Scenaro & Calculate Riske | 4 | »

1. Select Risk Scenario || 2. Select Pathways to Evaluate & Enter Site [+ [ »

| Pathways to Evaluate | ® Inhalation | ® Soil | ® Demal | ®[+]*

Adjust er or 8-hour chronic risk i
| Use adjustment factors b
LI

GLC adjustment factar: 1

m

Exposure frequency (daysvear): 250

Reason for change

vi. GLC Adjustment Factor

The GLC adjustment factor is the factor that is multiplied to GLCs on the Enter
Pollutant Concentrations screen. By default, the program uses your original
concentrations to calculate risk and, consequently, the default adjustment factor is 1.
This prevents adjustment to your facility’s average pollutant concentrations. Increasing
or decreasing the adjustment factor from 1, however, will change your concentrations,
thereby changing the risk results.

File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk [y 4 | »
1. Select Risk Scenario |[ 2. Select Pathways to Evaluate & Enter Site [« | »

|F‘aﬂ1waysto E\raluate| & Inhalation | [ ] Soill [ ] Denﬂall |

-

Adjustments for worker or 8-hour chronic risk
L Use adjustment factors

@ﬁmm factar: D

BExposure frequency (daysyear): 750

m

Reason for change
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The GLC adjustment factor is best used for Worker scenarios when the 24-hour
annual average of pollutants you entered does not represent what workers are really
exposed to. For example, the average GLC over 24 hours may be too low if the worker
is exposed only during peak hours of a facility’s operations. These peak hours are likely
higher in pollutant emissions than the 24-hour average, which includes hours when the
facility might not be operating. If the ground level air concentrations from a facility
operating 5 days a week and 8 hours per day have been estimated by a 24 hour annual
average, an adjustment factor can be applied to estimate the air concentration for that
worker with the same schedule as the polluting facility.

For 8-hour chronic assessments (e.g., the average daily worker), OEHHA advises the
24-hour annual average concentration (provided in the first step of the program) be
multiplied by a factor of 4.2. Therefore, the recommended GLC adjustment factor
would be 4.2.

vii. Exposure Frequency
The Exposure frequency (days/year) takes into account time spent away from the

exposure site (e.g., school or work site) for worker and 8-hour noncancer chronic risk
assessments.

File  Help
Erter Pollutant Concentrations | Select Fisk Scenario & Calculate Risk [ ) 4 | »

1. Select Risk Scenario H 2. Select Pathways to Evaluate & Enter Site [ 4 | »

Pathways to Evaluats Inhalation Soil Demmal | @4 ¢

Adjustments for worker ar 8-hour chronic risk i

V| Use adjustment factors

m

GLC adjustment factor: 1

@quenw (daysAvear): 250

Reason for change

By default, RAST assumes 250 days out of the year are spent at the receptor site,
which may not always be appropriate. For example, if you are evaluating seasonal
workers, you may want to use an exposure frequency of less than 250 days.
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c. Soil

The Soil tab is used to account for multipathway pollutants that eventually settle into the
ground and are later introduced to humans by incidental or intentional soil ingestion.
The chemical half-life in soil is also accounted for, based on how many days your facility
has been operating.

Air concentrations at

Human Animal Ingestion
Pathway

receptor, pasture, water,

and fish locations
(Oral)

0.02 m/s for controlled sources

Human Ingestion &
(Animal Ingestion Rates) Deposition Rate
Fraction of Human Diet 0.05 m/s for uncontrolled sources

Animal
Concentration(s)

Animal Ingestion &
{SoilIngestion Rates)
Fraction of Animal Diet

Human Ingestion

Root Uptake ; !
(SoilIngestion Rates)

Fraction of Animal Diet

Animal Ingestion &
(Produce Ingestion Rates) Human Dermal Exposure
(Climate: Warm, Mixed, or Cold)

Human Soil Ingestion

Human Ingestion & T al
(Produce Ingsstion Rates) =T =T Pathway
Fraction of Human Diet Pathway (Oral) (Oral)

Human Homegrown

Produce Pathway
(Oral}
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i. ADVANCED FEATURE: Soil Intake Rates

For advanced users, check Use Tier 2 Intake Rates to change the default soil ingestion
intake by age in milligrams per kilogram of bodyweight per day.

File  Help
| Enter Pollutant Concertrations | Select Risk Scenario & Calculate Risk | Wiew Risk H.EsL.Lftsl
| 1. Select Risk Scenario “ 2. Select Pathways to Evaluate & Enter Ste Specific Parameters 3. Calculate Risk

| Pathwaysto Evaluate | ® Inhalation | ® Soil | ® Demal | ® Mother's Mik | ® Drinking Wate| * | * |

Advanced Option (Tier 2)

Use Tier 2 intake rates {mgg-day)

Fate Id Trimester Oto2yr= 2toSys  2to 16yr= 16t0 30y 16to 70yrs
07 20 L] 3 07 06

3 40 20 10 3 3

soil accumulation period for the lifetime of the facility (days): 25550 >

ii. ADVANCED FEATURE: Soil Accumulation Period

The default assumes that facility air pollutants have been released and deposited into
the soil for a total of 25,550 days (70 years), settling in soil. If you have site specific
data, you may check the box Change soil accumulation period for the lifetime of the
facility (days).

47



d. Dermal

The Dermal pathway accounts for pollutants absorbed through the skin. In the dermal
pathway, climate-type is important to specify because it influences people’s choice of
clothing which in turn determines skin exposure.

**Start**
Facility Emissions
[ Alr Dispersion Ar concentrations  at
receptor, pasture, water,
and fish locations
Deposition  Rate
0L s fior wmoortroilbed souroes
OU0E my's fior comvtrodbed sounoes
Sail Concentration(s)
Human Dermal Exposure
jOlimarte: 'Waairm, IMibesd, or Caold]
i. Climate

Clothing choice influences dermal (skin) exposure to pollutants through dermal loading,
which is influenced by climate. Dermal loading is defined here as the exposure to
polluted soil through dermal absorption. It is a function of the soil or dust loading of the
exposed skin surface, the amount of skin surface area exposed, and the concentration
and availability of the pollutant. In California, climate will strongly influence people’s
choice of clothing due its varied regions and data on clothing choices at different
temperatures. Thus, three levels of climatic conditions, warm, mixed, and cold, are
used to describe California’s climate regions:
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1. A Warm climate is characteristic of Southern California areas such as Los
Angeles, which can have warm to hot temperatures throughout the year.

2. A “Mixed” climate is one that has warm-to-hot temperatures during much of the
year (daily highs over 80 degrees are common), roughly from April to October,
and cold temperatures (lows near or below freezing) during the remainder of the
year. The mountains and central valley are examples of a mixed climate.

3. A Cold climate is representative of San Francisco, Eureka, and other northern
coastal communities, which have cool temperatures (daily highs of less than 65
degrees) for the majority of the year and can receive a considerable amount of
fog and rainfall.

When evaluating the Dermal pathway, select a Warm, Cold, or Mixed climate by
clicking the dropdown menu.

Select a climate: [ ( -

Wam ‘

Mixed
Advanced Optior ~q1d

lse Tier 2 dermal loading (ma.tagr)

A summary of climate types in California is provided. Additionally, OEHHA
recommends consulting the local air district for help on selecting the most appropriate
climate.
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Table 7-3. Climate Types

-

e A
i

(="

*  Warm to hot throughout the *  April—=0Oct: 2 80 “Fahrenheit *  Daily highs < 65 “Fahrenheit

year. *  Nov-March: <32 Fahrenheit ¢  Rainy and foggy.
¢  Ex: Southern Californiaareas *  Ex: The mountains and central ¢ Ex: San Francisco, Eureka, and
such as Los Angeles. valley are examples of a mixed other northern coastal
climate. communities with cool
temperatures.

ii. ADVANCED FEATURE: Dermal Loading Rates

As an advanced feature, you may apply your own dermal loading rates, in mg/kg per
year. Click Use Tier 2 dermal loading, and type your own rates into the table.

e. Mother’s Milk
The Mother’s Milk pathway, based on a child’s first year of food intake, considers

transference of pollutants to infants through breastfeeding. It is a product of all
exposure routes (i.e., inhalation, food ingestion, dermal absorption, etc.) to the mother.
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**Stan:**
Facility Emissions
\ 7

v

dermal, water, fish, etc.)

Air Dispersion %[ to Mather (inhalation,

=All* exposure pathways ]

Mother's Milk Human Ingestion &
Concentration I Wik Inmastinn Rats]
[1-year exposure tothe Fraction of Human Diet

infant fromall pathways)

Exposure through Mother’s Milk ingestion is a function of the average concentration of
the pollutant in the mother's milk and the amount of mother's milk ingested. The
minimum pathways a nursing mother is exposed to include Inhalation, Soil ingestion,
and Dermal. This is because the pollutants evaluated by the mother’s milk pathway are
multipathway chemicals. Other pathways may be appropriate depending on site
conditions (e.g., the presence of vegetable gardens or home grown chickens). The
compounds currently considered for the mother’s milk pathway are:

Dioxins and Furans (PCDDs and PCDFs)

Polychlorinated biphenyls (PCBs)

Polycyclic Aromatic Hydrocarbons (PAHS), including Creosotes
Lead

PoONE

i. ADVANCED FEATURE: Mother’s Milk Intake Rates

The default intakes of Mother’s Milk by infants are shown in the following screenshot in
grams consumed per kg of bodyweight per day. As an advanced feature, click Use Tier
2 intake rates to change them. You may type the new Mean (65™ percentile) and
HighEnd (95" percentile) intake rates of breast milk by infants in g/kg/d.
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File  Help
| Erter Pollutant Concentrations |  Select Risk Scenario & Calculate Risk | View Risk Resutts |

1. Select Risk Scenario “ 2. Select Pathways to Evaluate & Enter Site Specific F‘ammeE‘Z‘

| Pathways to Evaluate | ® Inhalation | ® Soil | ® Demal | ® Mothers Mik | «[»]

Advanced Option (Tier Z)

Tier 2 intake rates (Q@

Breastfed
over first year

f. Drinking Water

The water pathway (e.g. human drinking water) may be evaluated if a standing water
body (e.g., pond or lake) is contaminated by facility emissions and is used as a source
for human drinking water.

Air concentrations at
receptor, pasture, water,
and fish locations

Air Dispersion

Deposition Rate
0.05 m/s for uncontrolled sources
0.02 m/s for controlled sources

Human Ingestion &
(Water Ingestion Rates)
Fraction of Human Diet

Human Drinking Water
Pathway (Oral)
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i. Surface Area, Water Volume, & Volume Changes

Provide the total Surface area and Water volume that applies to human drinking water
at your receptor. In addition, enter the average number of Volume changes per year
the body or bodies of water undergo at your receptor point. Water bodies go through
volume changes, in which their water contents turn over through emptying and filling.

I File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Caleulate Risk | View Risk Results

1. Select Risk Scenario ” 2. Select Pathways to Evaluate & Enter Site Specific Parar| 4 | »

| ® Inhalation | ® Soil | ® Demal | ® Mothers Mikc | ® Drinking Water |+ [ »

Human drinking water from a contaminated source

Surface area [m™2):

Water volume fog or L):

Volume changes per year:

ii. Fraction of Drinking Water from Contaminated Source

Enter the Fraction of drinking water consumed from contaminated source.
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File  Help

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate isk | View Risk Resutts |
1. Select Risk Scenario || 2. Select Pathways to Evaluate & Erter Site Specific Parameters 3. Calculate Risk

| ® Inhalation | ® Soi | ® Demal | ® Mothers Mik | ® Drinking Water | @ Fish | ® Homea *|*

Human drinking water from a contaminated source

Surface area im”™2):
Water volume (g or L): I

Volume changes per year:

Fraction of drinking water consumed from contaminated source:

iii. ADVANCED FEATURE: Average Human Water Consumption

Choose Use Tier 2 intake rates (ml/kg-day) as an advanced feature to change the
average water consumed by humans by age group in milligrams per kilogram of
bodyweight per day.

1

Advanced Option (Tier 2) I

ze Tier 2 intake rates (ml/kg-day) 0

/ L
Rate 3rd Trimester OtoZ2yrs Z2toSyrs Z2to 16yrs  16to I0yrs 16t 7lyrs i

( ] Mean 18 113 26 24 18 18 1
N\ HighEnd 47 196 66 61 4 5 |

g. Fish

The Fish pathway calculations assume that pollutants deposited into the water remains
suspended or dissolved in the water column and is available for bioaccumulation in fish.
This pathway should be evaluated when a body of water (e.g., river, lake) is located at
your receptor point and is used as a source of angler-caught fish for human
consumption.
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Human Fish Pathway
{Oral)

Human Ingestion &
{Fish Ingesticn Rates)
Fraction of Human Diet

Air Dispersion Ailrconcentrations at
receptor, pasure, water,
and fish locations

Fi=h Bioaccumulation

Deposition Rate
005 my's for wncontrollad sowrces
0J02 my's for controlled sowrcas

Water Concentration|s)
|Surface Area, W Yolume,
VWolume Changes per Year)

i. Surface Area, Water Volume, & Volume Changes

Provide the total Surface area and Volume of the water body or bodies. In addition,
enter the average number of Volume changes per year the body or bodies of water
undergo at the receptor. Water bodies go through volume changes, in which their water
contents turn over through emptying and filling. This occurs through evaporation,
precipitation, stream flow, and other processes.
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I File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Riske || 4 | ¢

1. Select Risk Scenario |[ 2. Select Pathways to Evaluate & Enter Si « | »

“ | ® Demal | ® Mothers Mik | ® Drinking Water | ® Fish | «]»
i

Water body where the fish resides

mﬂi}: I

Water volume (kg or L)

Yolume changes per yvear:

Ready

ii. Fraction of Fish Consumed from Contaminated Source

Human exposure to pollutants through ingestion of angler-caught fish is a function of the
fraction of fish ingested that is caught in the exposed water body, which differs for each
age grouping, and the gastrointestinal absorption factor. Ingestion of angler-caught fish
on a milligram per kilogram of body weight per day basis varies by age. This results in
differences in exposure dose by age. The age-specific groupings to determine dose is
needed primarily to properly use the age sensitivity factors for cancer risk assessment
and to calculate a time-weighted average dose for chronic noncancer assessment.

Enter the Fraction of human diet of fish from contaminated source.

Surface area [m™2):
Water valume {leg or L):

Volume changes per year:

@n diet of fish from contaminated source: > |

Ready
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iii. ADVANCED FEATURE: Average Human Fish Consumption

RAST takes into account how much fish humans eat on average. Click Use Tier 2
intake rates (g/kg-day) for the advanced feature.

Advanced Option (Tier 2)

@er Zintake rates mm;@

Rate Ird Trimester OtoZ2y= 2to 9ys Zto 16yrs 16to 30yrs  16to 70yrs

> m 0.38 0.18 0.36 0.36 0.38 0.36

HighEnd 1.22 0.58 1.16 116 122 116

Ready

h. Homegrown Produce

Humans are exposed to facility pollutants when eating contaminated vegetation grown
at the receptor. The average concentration of a pollutant in and on vegetation is a
function of direct deposition of the substance onto the vegetation and of root
translocation or uptake from soil contaminated by the pollutant. Currently, OEHHA
recommends root translocation only for inorganic pollutant compounds.

Use the Homegrown Produce tab if there is a homegrown garden or farm at the
receptor and the receptor consumes produce from that garden. The Homegrown
Produce pathway accounts for produce that is grown in soil at the receptor point and
thus may be contaminated by the facility emissions. Those eating this produce may be
further exposed to air pollutants from the facility.
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[ Air Dispersion Jir concentrations at
N FI =
and fich locations

Deposition Rate
0O my's for wnooebrolbad sounoes
QUIE s for comtrolled sounoes

Eaoil Concentration(s)

Flant
Concentration(s)

i. Leafy, Exposed, Protected, & Root Produce

Because multipathway pollutants can impact different parts of the plant, produce is
separated into the following four types:

1. Leafy (e.g., spinach)

2. Exposed (e.g., apple or other produce where outer layer is eaten)

3. Protected (e.g., orange or other produce where outer layer is uneaten)
4. Root (e.g., carrot)

Pollutants translocate and accumulate differently depending on the plant part and the
pollutant. Table 7-4 presents a list of multipathway pollutants and their respective
regions of accumulation in plants.
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Table 7-4. Multipathway Pollutants and Uptake by Crop Type®

Substance Exposed Leafy Protected Root
Vegetable Vegetable Vegetable Vegetable

Inorganic chemicals
Arsenic & compounds X X X X
Beryllium & compounds | X X X X
Cadmium & compounds | X X X X
Chromium VI & X X X X
compounds
Fluorides (soluble X X X X
compounds)
Lead & compounds X X X X
Mercury & compounds X X X X
Nickel & compounds X X X X
Selenium & compounds | X X X X
Organic chemicals
Creosotes X X
Diethylhexylphthalate X X
Hexachlorobenzene X X
Hexachlorocyclohexanes | X X
4.4’-Methylene dianiline | X X
Pentachlorophenol
PCBs X X
Polychlorinated dibenzo- | X X
p-dioxins and
dibenzofurans
PAHs X X

"OEHHA Guidance Manual, Table 5.1 Specific Pathways to be Analyzed for each Multipathway Substance.
ii. Fraction of Produce Consumed from Contaminated Source

Select Households that garden, Households that farm, or User-defined. This step
determines what percentage of your receptor’s produce consumption comes from the
receptor point. Foods grown at the receptor point are assumed to be contaminated. If,
for example, 0.137 (or 13.7%) of an individual’s total leafy diet comes from their
contaminated farm, then 86.3% of the total leafy intake comes from other sources (e.g.,
the store). Households that garden assume a 0.137 fraction for all crops and
households that farm assume a fraction of 0.235 for all crops.
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File  Help

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Resutts |
1. Select Risk Scenario || 2. Select Pathways to Evaluate & Enter Site Specific Parameters 3. Calculate Risk

| ® Drinking Water | ® Fish| ® Homegrown Froduce | ® Beef & Dairy| ® Pig, Chicken, & Ega| v

@ human diet from cnmaminm@
@ Households that garden ) Households that fam ") User-defined
= 0137 0.235
S 0.137 0.235
Sheri 0.137 0.235
Tk 0.137 0.235
LI Ready |

. Note: The fractions of contaminated leafy, exposed, protected, and root produce
eaten may be the same but are independent of one another.

iii. ADVANCED FEATURE: Human Produce Consumption Rate

Two variables are needed to calculate the total amount of contaminated produce your
receptor receives: the percentage of produce eaten that is contaminated, and the

amount of produce eaten per day by age. Click Use Tier 2 intake rates box to change
the default daily produce consumption rates in g/kg/d.

i. Beef & Dairy

The Beef & Dairy pathway accounts for individuals exposed to toxics from consuming
beef and dairy grown and produced at the receptor. Cows affected by facility emissions

may be exposed to pollutants through various pathways (drinking, breathing, grazing,
etc.).
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[ Air Dispersion Air concentrations at
receptor, pasture, water,
and fish locations

Human Animal Ingestion

Pathway
(Oral)

Animal Inhalation
[D=ily Breathing Rates)

Deposition Rate
0.05 mys for uncontrolled sources
0.02 m/s for controlled sources

Human Ingestion &
[Animal Ingestion Rates)

Fraction of Human Diet

Animal Ingestion &
. [Water Ingestion Rates) .
Animal N . . Water Concentration(s)
Concentration {r} k Fraction of Animal Diet [Surface Area, Water Volume,
onc 5 (urface Ares, &
Volume Changes per Year]

Animal Ingestion & e n
[Soil Ingestion Rates) Soil Concentration(s)

Fraction of Animal Diet

Animal Ingestion & .
[Produce Ingestion Rates) Plant

. Root Uptake
Fraction of Animal Diet Concentration(s)

i. Fraction of Beef & Dairy from Contaminated Source

To use the beef and dairy pathway, select Households that raise/hunt, Households
that farm, or User-defined. The objective is to define what fraction of the receptor’s
total beef and dairy intake comes from cows at the receptor location. Cow food
products raised and produced at the receptor point are assumed to be impacted by
pollutants. For example, the default percentage of dairy consumption that comes from a
household that raises dairy cows is 0.207 (20.7%). This means the other 79.3% is
assumed to come from other sources and regions not contaminated by the facility.
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File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results |

1. Select Risk Scenario || 2. Select Pathways to Evaluate & Enter Site Specific Parameters 3. Calculate Risk |

| ® Mothers Milk | ® Drinking W Fish-—8—Homegrown-Rreduce| 8 Beef & Dairy | ® Pig, Chicken, & Egg| [+ [

raction of human diet from contaminated source

@ Households that raise/hunt () Households that fam () User-defined

Bt 0.485 0.478

K 0.207 0254

Beef and dairy cow drinking water

Surface area im™2):
Water volume (g or L):

Volume changes per year:

ii. Beef & Dairy Cow Drinking Water

If a water source exists from which beef and dairy cows drink from at the receptor
location, enter information about the water source. Provide the Surface area and
Volume. In addition, enter the average number of Volume changes per year the body
or bodies of water undergo at your receptor. Water bodies go through volume changes,
in which their water contents turn over through emptying and filling. This occurs through
evaporation, precipitation, stream flow, and other processes.
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File  Help
| Enter Pollutant Conoentrations | Select Risk Scenario & Calculate Risk | View Risk Results |

1. Select Risk Scenario “ 2. Select Pathways to Evaluate & Erter Site Specfic Parameters 3. Calculate Risk |

| ® Mothers Milk | ® Drinking Water | ® Fish | ® Homegrown Produce| ® Beef & Dairy| @ Pig, Chicken, & Eag| [+ [* |

-

Fraction of human diet from contaminated source

@ Households that raise/hunt () Households that fam () User-defined

T

Beef and dairy cow drinking water
Surface area [m™2);:
Water volume kg or L):

Vielume changes per year:

Next, account for the amount the cows may drink from this contaminated water source.
Input the fraction of (beef cow) drinking water and fraction of (dairy cow) drinking
water that comes from receptor contaminated water. If the fraction is none, input 0.

File  Help
| Enter Pollutant Concertrations | Select Risk Scenario & Caloulate Risk | View Risk H&sultsl
1. Select Risk Scenario ” 2. Select Pathways to Evaluate & Enter Ste Specfic Parameters 2. CachElI'

| ® Mothers Mik | ® Drinking Water | ® Fish | ® Homegrown Produce | ®  Besf & Dairy | « |+ |

Es

Beef and dairy cow drinking water
Surface area {m™2):
Water volume (kg or L):

Yolume changes peryear

Fraction of beef cow drinking water from contaminated source:
raction of dainy cow drinking water from contaminated source:

1
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iii. Beef & Dairy Cow Diet

The Grazing fraction of beef and dairy from contaminated source will indicate the
extent to which cows are exposed to emissions-contaminated soil from grazing. The
feeds provided to dairy and beef cattle may contain small quantities of soil, but a larger
fraction of soil is taken up during grazing. Enter the fraction of the beef cow and dairy
cow diet that comes from grazing at the receptor. For example, if it is half, enter 0.5.

File  Help

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results |

1. Select Risk Scenario || 2. Select Pathways to Evaluate & Enter Site Specific Pammeters <« [+

| @ [rinking Waterl a Fishl @ Homegrown F‘roducel ® Beef & Dairy| ® Pig, CH ' [+
Volume changes per year: &

Fraction of beef cow drinking water from contaminated source:

Fraction of dairy cow drinking water from contaminated source:

(Grazing fraction of beef and dairy from contaminated source

Beef:

Diainy:

iv. ADVANCED FEATURE: Human Beef & Dairy Consumption Rates

The program uses a default for the average rate that humans eat beef and dairy per
day. To change this, check the box Use Tier 2 intake rates (g/kg-day), and enter your
new rates by typing them into the table. By age group, apply the grams of beef and
dairy consumed per kilogram of bodyweight per day.
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File  Help

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Resutts |

1. Select Risk Scenario “ 2. Select Pathways to Evaluate & Enter Site Specific Parameters 3. Calculate Risk |
® Drinking Water | ® Fish | ® Homegrown Produce | ® Besf & Dairy| @ Pig, Chicken, & Egg ]
Advanced Option (Tier 2) 1

ﬂer Zintake rates (g/kg-day)

Animal Type Rate Ird Trimester OtoZ2ys 2to9ys  2to 16yrs  16to 30yrs  16to 70yrs
Mean 2 39 35 2 2 1.7

HighEnd 43 1.3 a6 43 43 44
Mean 54 509 233 54 54 43
HighEnd 155 116 614 155 155

j. Pig, Chicken, & Egg

The Pig, Chicken, & Egg tab is used to account for animal food products impacted by
pollutants and eaten by the receptor.

: - 8 Air Dispersion Air concentrations at
Human Animal Ingestion [ - ————
and fish loc:

Pathway
(Oral)

Animal Inhalation
[Daily Breathing Rates)

Deposition Rate
0.05 m/= for uncontrolled sources
0.02 m//= for controlled sources

Fraction of Human Diet

Human Ingestion &
[Animal Ingestion Rates)

Animal Ingestion &
~ [Water Ingestion Rates) - .
al . N L - T -
d. o Fraction of Animal Diet 'f""“er Loncentra.tllon[sl
Concentration(s) [Surface Are er Volume,
Volume Year)

Animal Ingestion & D
[Soil Ingestion Rates) oil Concentration(s)
Fraction of Animal Diet

Animal Ingestion & Plant
[Preduce Ingestion Rates) - o
Fraction of Animal Diet Concentration(s)

Root Uptake
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The pathway diagram accounts for pigs, chickens, and eggs that are raised and
consumed at the same receptor site as the receptor that’s being evaluated. The pigs,
chickens, and eggs are exposed to facility emissions and thus can be contaminated
from exposure pathways like breathing, eating, and drinking.

i. Fraction of Pig, Chicken, & Egg from Contaminated Source

Select Households that raise/hunt, Households that farm, or User-defined to define
what fraction of the receptor’s total pig, chicken, and egg intake comes from the
receptor site.

| File  Help m

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results |
1. Select Risk Scenaro || 2. Select Pathways to Evaluate & Erter Site Specific Parameters 3. Calculate Risk

I | 8 Drinking Waterl # Fish | ® Homegrown Produce | Besef & Dairyl Pig. Chicken, & EEIEI| Ak II
Fraction of human consumed pigs. chickens, and eggs from contaminated source =
quuseholds that raise/hunt () Households that fam & User—d@
s 0242 0239
D 0.156 0.151
Enas 0.146 0214
] 1 b I
Ready

For example, the default fraction for eggs consumed that are contaminated is 0.146 (or
14.6%) for households that raise chickens. That means the other 85.4% comes from
other sources (e.g., store) and is not impacted.

ii. Pig, Chicken, & Egg Drinking Water

Pig, chicken, & egg drinking water accounts for toxic bioaccumulation in pig meat,
chicken meat, and chicken eggs from drinking water contaminated by the facility’s
emissions.

If there is a water source at the receptor, enter the total Surface area in m? and
Volume in kilograms or liters. In addition, enter the average number of Volume
changes per year the body or bodies of water undergo at your receptor. Water bodies
go through volume changes, in which their water contents turn over through a process
of emptying and filling. This occurs through evaporation, precipitation, stream flow, and
other processes.
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File  Help I

| Erter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk H&ﬂ.ﬂtsl

1. Select Risk Scenario II 2. Select Pathways to Evaluate & Enter Site Specific Parameters im

| 2 Fﬁh' ® Homegrown Fmduc:el - Beefa.Dauﬂ ® Pig, Chicken, & Egg [a]x]

s

Fig. chicken, and drinking water

urface area (m”2):
Water volume (kg or L):

olume changes per year:

Fraction of pig drinking water from contaminated source:

Fraction of chicken drinking water from contaminated source:

Fraction of eqgqg drinking water from contaminated source:

Next, input the Fraction of (pig/chicken/egg-producing chicken) drinking water

from conta

minated source that is impacted by facility pollutants.

File  Help I

| Erter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk H.&SLI.H:Sl

1. Select Risk Scenario II 2. Select Pathways to Evaluate & Enter Site Specific Parameters Em

| [ ] Fuahl 8 Homegrown F‘roducel ] Beef&Dai.rﬂ ® Pig, Chicken, & Egg IIII'

-

Pig, chicken, and egg drinking water

Surface area (m™2):
Water volume (kg or L): H

Wolume changes per year;

raction of pig drinking water from contaminated source:

Fraction of chicken drinking water from contaminated source:

Fraction of egg drinking water from cortaminated source:
e
4 1] f r
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iii. Pig, Chicken, & Egg Diet

The Pig, Chicken, & Egg Diet accounts for pollutants that animals eat at the receptor

point and subsequently store in their food products (e.g., meat, eggs).

Input the Fraction of animal diet from contaminated source. For the total food
intake for pigs, chickens, and egg-producing chickens, the fraction should be the portion
coming from crops contaminated by emissions. For example, pigs affected by the
facility emissions may receive 1.00 (100%) of their leafy produce (like cabbage) from

the contaminated crops.

Next, specify the Fraction of feed grown onsite.

File  Help

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Resuls |

1. Select Risk Scenario " 2. Select Pathways to Evaluate & Enter Site Specific Parameters 3. Calculate Risk |

| ® Fish | ® Homegrown Produce | ® Beef & Daiy| ® Pig,[ﬁhicken,&Egg|

Fraction of animal diet from contaminated source

Exposed Protected Total

Pigs

jetlens

Eggs

Fraction of feed grown onsite
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iv. ADVANCED FEATURE: Human Pig, Chicken, & Egg
Consumption Rate

To change the default rates that humans consume pigs, chickens, and eggs, check the
Use Tier 2 intake rates (g/kg-day) box. Input your average human intake rates of

chicken, pig, and eggs by age group in grams of animal product eaten per kilogram of
bodyweight per day.

File  Help

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results |
1. Select Risk Scenario “ 2. Select Pathways to Evaluate & Enter Site Specific Parameters 3. Calculate Risk

| B Fish | ® Homegrown F‘roduc:el a Beef&D'airyl L] F‘ig.Chid{en.&Egg| EII'
Advanced Cption (Tier
Use Tier 2 intake rates (g/kg-da
Animal Type Rate 3rd Trimester OtoZ2yrs ZtoS9yrs  2to 16yrs  16to 30yrs  16to 7lyrs
» Mean 1.8 45 37 1.8 1.8 .

s

HighEnd 47 14 5 47 47
Meani 09 29 22 09 05
HighEnd 25 105 78 25 25
Mean 16 6.1 35 16 16
HighEnd 42 15 54 42 42
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8. STEP 2: CALCULATE RISK

After inputting your pollutant concentrations, risk scenario and parameters, calculate
risk by selecting the Calculate Risk tab. This is the third and last part of Step 2 in the
program: Select Risk Scenario & Calculate Risk.

File  Help
Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results |

2. Select Pathways to Evaluate & Enter Ste Specific Parameters T, Calculate Risk > 1 |+

Output Directory:  CAUsers'trichard \Deskdop

Filename prefoc for all outputs:  abe

File to be created

Filename Description
abcHRAINput hra Input file containing risk: s
abcPolDE csv Supplemental input file ot
abcGLC List cav Supplemental input file cc
abcCancerRisk .cav Output file containing car

First, designate the Output Directory for your risk assessment files. This is where your
calculated risk values, assessment settings, and pollutant data will be saved.
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ario | 2. Select Pathways to Evaluate & Enter Site Specific Parameters ” 3. Calculate Risk

C:\Users trichard Desktop Browse

Filename prefic for all outputs:  abc

File to be created

Filename: Description

abcHRAINput hra Input file containing risk scenario and site-specific information

abcPolDE cav Supplemental input file containing pollutant speciic information (2.9., health values)
abcGLCList cav Supplemental input file containing ground level concentrations

abcCancerRisk.cev Output file containing cancer risk details

Calculate

Click the browse Browse button. Find a location, folder, or create a folder to
store your risk documents. Click OK.

=
Browse For Folder g

M Desktop | i
I ) Libraries
I» A Theresa Richardson
I /M Computer
I» “! Metwork
1B Control Panel

5 Recycle Bin

m

(renenroier | o D) G|

Indicate the Filename prefix for all outputs. This is the label that will appear at the
beginning of all filenames that will be generated for your health risk assessment.
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As you type, examples of what your filenames will look like are generated in the File to
be created table. Read the Description, in the File to be created table to understand
what contents that file holds. For example, the HRAInput.hra file is the input file
containing risk scenario and site-specific information that you determined earlier in the

program.

Output Directory:  C:\Users“trichard Desktop

Filename prefic for all outputs:  abc

File to be created

Filename C Description )

abcHRAInpUt hra Input file containing risk scenario and site-specfic i
abcPolDB .cav Supplemental input file containing pollutant specific i
abcGLCList cav Supplemental input file containing ground level conc
abcCancerRisk csv Output file containing cancer risk details

Click Calculate.

File to be created

Filename
abcHRAInput hra
abcPolDB.csv
abcGLCList cav
abcCancerRisk.cav

Description

Input file containing risk scenario and site-specific information

Supplemental input file containing pollutant specific information (e.g., health values)
Supplemental input file containing ground level concentrations

QOutput file containing cancer risk details

Calculate

A pop-up screen will appear to confirm that the risk results are calculated and ready to
view in the View Risk Results tab.
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File Edit Format View Help

IHARPE - HrRaCalc (dated 15054) 2,/25/2015 2:52:14 PM .
GLCs loaded successfully
Pollutants Toaded successfully
R R R R R R R R R R R R R R R R R o Rl
start Age: -0.25

Total Exposure Duration: 30

I RN A A A A A AN AN A A A A A A A A A AR A AR AR AR R RRRRR

Exposure Duration Bin Distribution
Ird Trimester Bin: 0.25

0<2 Years Bin: 2

2<9 Years Bin: 0

2<16 Yvears Bin: 14

16<30 years Bin: 14

16 to 70 vears Bin: 0

m

AR R AR R R R R R R R R R R R R R R R R R R

Pathways Enabled
Inhalation: True

soil: False

Dermal: False

Mother s Milk: False
wWater: False

Fish: False

Homegrown Crops: False
Beaef: False

Dairy: False

Pig: False

Chicken: False

Egg: False

Calculating cancer risk

Ca i o: C:hUsershtrichard'Desktop'abo
(ARA ran successtully -

14| 1] | R

This document will be saved as Output.txt. Your exported files will be saved to the
destination (e.g., folder, desktop) you chose previously.

ol la

abcHRAInp . abcNCChri abcNCChri "abcGLCLIst.

abcCancermabcPolDECsviabcNCATUR
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9. STEP 3: VIEW RISK RESULTS

This section discusses how to view and manage the risk results.

File  Help 3

S ———
| Enter Pollutant Concentrations | Select Risk Scenario & Caloulate Risk| Wew Risk Resuts)

CEHGBF|DWEIB+M|ME|

Load File  Group Risk By  View  Export

a. Navigating Risk Tables

The risk results are tabbed and organized in tables by risk type: Cancer, Chronic, 8-
hour, and Acute. Each tab will only contain data in a table if that risk assessment type
was conducted. For example, if a cancer assessment was conducted, the cancer table
will populate with data while the chronic, 8-hour, and acute tabs will remain empty.
Your assessment type was chosen previously in 6.a. Choosing the Analysis Type.

File  Help
Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results
Chronic | Shour I Acute

Load File  Group Risk By  View  Export

« Note: Scroll the lower bar to see all columns in a table.
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b. Cancer & Noncancer Columns

The four risk results tables for cancer, chronic, 8-hour chronic, and acute assessments
share similarities and differences in the data they present. While cancer risk is
expressed as a probability of developing cancer, noncancer risk is indicated with a
hazard index number (HI) for pollutant-targeted organ systems.

Chronic
8-hour, & Acute

cv
CNS

Cancer

INDEX

GRP1

IMMUN
GRP2 KIDNEY
GILV
RISK_SUM POLID REPRO/DEVEL
RESP
POLABBREV KN
EVE
CONC BONE/TEETH
ENDO
SCENARIO 5LOOD
ODOR

GENERAL

*Acronyms defined in following table.
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Table 9-1. Cancer Risk Sum versus Noncancer Hazard Quotient

Cancer
Risk Sum:

The cancer risk sum is the calculated
pollutant-specific estimated probability of
developing cancer based upon the

scenario and pathway parameters inputted
by the user in Parts | and Il. Cancer risk is

calculated using the predefined cancer
potency factor of a pollutant, ground level
exposure concentration, duration of
exposure, and other parameters (e.g., age
sensitivity).

Noncancer Target Organ
Hazard Quotient (HO):

The noncancer HQ is the calculated
pollutant-specific indicator for risk of
developing an adverse health outcome at
a target organ system. The HQ is based
upon user inputs in Parts | and Il. The HQ
is estimated using the predefined
reference exposure level (REL) of a
pollutant, ground level concentration,
exposure duration, and other parameters.
The REL is a concentration below which
there is assumed to be no observable
adverse health impact to a target organ
system. For an acute HQ the one hour
maximum concentration is divided by the
acute REL for the substance.

Column labels found in the risk results tables are shown in Table 9-2.

Table 9-2. Risk Results Column Names and Definitions

All Risk Results
Tables

Cancer Risk
Results Table

Chronic, 8-hour, & Acute Risk
Results Tables

« RISK_SUM: .
Total Cancer | .
Risk axis)
axis)

« POLID: Pollutant

Name Abbreviation
« CONC: Pollutant
Concentration
« SCENARIO

INDEX : Pollutant Index | .
GRP1: Category 1 (x-

. GRP2: Category 2 (y-

Identification Number
« POLABBREV: Pollutant

CV: Cardiovascular System

« CNS: Central Nervous System

« IMMUN: Immune System

. KIDNEY: Kidneys

« GILV: Gastrointestinal Tract &
Liver or Alimentary Tract

. REPRO/DEVEL: Reproductive
System & Developmental

. RESP: Respiratory System

« SKIN: Skin

. EYE: Eyes

. BONE/TEETH: Bones & Teeth

. ENDO: Endocrine System

. BLOOD: Hematological System

.« ODOR: Response to Odors

. GENERAL: General Toxicity
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To learn more about individual acute, chronic, and 8-hour RELs, see OEHHA's
Technical Support Document for the Derivation of Noncancer Reference Exposure
Levels and RELs for Six Chemicals (2008) at
http://oehha.ca.gov/air/hot_spots/rels _dec2008.html.

c. Target Organ Systems

Acute, 8-hour, and chronic RELs are used to calculate risk for the respective target
organs that they impact. A list of pollutants and the target organs they affect at their
respective REL is available in the OEHHA Guidance Manual.

Many acute RELs are based on mild adverse effects to the body, while others are more
severe. Acute health effects include mild irritation of the eyes, nose, or throat,
hepatotoxicity of the alimentary tract, or anemia and hemolysis in the hematological
system. Specific health effects used in deriving a chronic REL include lowered red and
white blood cell counts in the hematological system, thyroid enlargement in the
endocrine system, or macrophage hyperplasia in the immune system. General toxicity
is a category used to describe other health effects, such as failure to thrive.

The abbreviations and acronyms RAST uses for the target organ systems are shown in
Table 9-3.
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Table 9-3. Target Organ Systems in RAST?!

Target Organ Categories

RAST Acronyms
& Abbreviations

Hematological System

BLOOD
Central Nervous System CNS
Cardiovascular CS
System
Endocrine System ENDO
Eyes EYE
General Toxicity GENERAL
Alimentary Tract GILV
Immune System IMMUN
Reproductive/Developmental | oeoro/DEVEL
Respiratory System RESP
Skin SKIN
Physiological Response to ODOR
Odors
Skeletal System BONE/TEETH
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d. Cancer Risk Results Table

Index

Pollutant
ID

Pollutant
Name
Abbreviation

\Qrmicl&ru.rlﬂaitel

Risk Scenario
(duration, risk
type, intake
rate method)

tant Congentrations | Select Risk Scenario & Calculate Risk| View\Risk Resuts |

|

Load File

Group Risk By

View  Export

\

/

GRP2 )

FOLID )

FOLABBREVY)

SCENARIO )

INDEX GRP1 )
» R

23.7, D

RISK_SUM )

ANV areerDerived

Formaldehyde

A0rCancerDerved

Formaldehyde

ArCancerDerved

/

DieselEchPM

30CancerDerived

DieselEchPM

30fCancerDerived

Group
Category #1
(or x axis)

Group
Category #2
(or y axis)
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e. Chronic, 8-hour, & Acute (Noncancer) Risk Results Tables

Pollutant Risk Scenario
Pollutant Name (duration, risk
Abbreviation type, intake
ID
Index

rate method)

\ f /

................ ic | &hour | Acute |
Load File\ Group Risk By View  Expo /
' INDEX ) (GRP1 ) @PD@U) CFOLABBREVY ((CONC) (CSCENARIQ "
| ﬁ A [ |B | |1746016 |23787CDD |1\ | NonCancerChronicDerved |||l
2 A/ A | |50000  |Fomaldehyde |1\ | NoenCancerChronicDerved
|| 3 A/ B\ (50000 | Fommaldehyde |1 \| | NonCancerChronicDerived "
! 4 A A | 9901 DieselExhPM |1 \ | NonCancerChronicDerived I
L B 5501 DieselExh PM 1 MonCancerChronicDerved

I
1 Average

Grou Group Concentration
P Category #2 (ug /m3)

Category #1
(or x axis)

(or y axis)
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e. Chronic, 8-hour, & Acute (Noncancer) Risk Results Tables (continued)

Gastrointestinal
System & Liver HI

Cardiovascular
System HI

Kidneys HI

File  Halp

Skin HI

| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Fisk| ‘u’leJ\HJsk Resuts |

Cancer Dﬂﬂiﬂ|8-‘m|.”ﬂit&| /

/
/

Load File \ Group Risk By  View  Export \ /

/

{

=]

G WD)
—— o7

MUN ) (RDNEY ) (GILVv. ) (REPRODEVED (RESP )
T o B |mwy T

&S

o/

011111

0111|

o/
p

02 |

[—E— N — N — ]

[ O e T e Y e Y Y e

:
b

0.2

[ = = — I I — I I =]

7

VA

Reproductive

Central

Immune

Nervous System HI System &
System HI Develo:lmental
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e. Chronic, 8-hour, & Acute (Noncancer) Risk Results Tables (continued)

Response
Bones & to Odors
Teeth HI Hl
File  Help
| Enter Pollutant Concentrations | Select Risk Scenand & Calculate Risk| View Risk Resuts |
Cancer D1mnic|3.}w|me| / /
Load File  Group Risk By  Wiew port
skin - (EYE 5Z@NEJTEHES Cenoo) (BLooD) (ODOR ) CGENERAL ;
3 0 /o 25h00 [2s000 | |0 0
0 0 25000 (25000 | [0 0
0 0 000 (25000 | [0 0
0 0 500 (25000 | [0 0
0 0 0 EEl 25000 0 0

Endocrine

System HI

Blood HI
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f. Load, Group, View, & Export Risk Data

If you already have risk results files that you wish to upload and view in RAST, click
Load File.

File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk |} View Hisk Results |
Cancer | Chronic | 8hour | Acute |

Group Risk By

View Export

Select the risk results file (in CSV format) you wish to view inside RAST and click Open.
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. » Debug » Testfiles w | ¥4 | | Search Test files jel
Organize = Mew folder ==~ [l 9
X Favorites * MName Date modified Type
Bl Desktop @ TestCancerRisk.csv 8/7/201411:40 AM  Microso
|18 Downloads EL] TestPolDB.csv 8/7/201411:40 AM  Microso
El Recent Places || L] TestPollutantList.csv 8/7/201411:40 AM  Microso
| Libraries
@ Documents M
Ji Music
[E5| Pictures
B videos
"M Camputer =| N} il |
Ll et ConcerRisk.cov - [Comma delimited ("es)  ~|

Open Cancel

Your data should be visible on the View Risk Results tab.
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File  Help -

File  Hel
| Enter Pollutart Concentrations | Select Risk Scenario & Calculate Risk || View Fisk Resfts ! nilihiead .
Enter Polutant Cs ions | Select Risk Scenario & Calculate Risk | View Risk Resuts
Cancer | Chronic | 8hour [ Acute | Cancer | Chronic | hour | Acute |
Group Risk By  View  Export LoadFile GroupRiskBy View Export

INDEX GRP1 GRP2 FOLID POLABBREV CONC RISK_SUM SCENARIO

A B 1746016 |2.3,7.8-TCOD 1 10101 J0YrCancerHighEnd
2 A A 50000 Fomaldehyde 1 16316E-05 70YCancerHighEnd
3 A B 50000 Formaldehyde 1 1.6316E-05 J0YrCancerHighEnd
4 A A 9301 DieselExhPM 1 0.00085467 70YCancerHighEnd
5 A B DieselExhPM 1 0.00085467 J0YrCancerHighEnd

Ready

Above is an example of what your screen will look like before and after loading a risk results file.
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The feature, Group Risk By, allows you to sum risk by group categories or pollutant-
type. This can help you determine which source (e.g. equipment, coordinate point,
production process) or which pollutant contributes the highest risk.

File  Help

Erter Pollutant Concentrations | Select Risk Scenario & Calculate Risk | View Risk Results
Cancer | Chronic I Shour | Acute |

Load File (_Group Risk By ) View  Export

INDEX GRP1 GRP2 FOLID POLA

2

In the example below, risk is grouped by pollutant type. After grouping, it is easier to
see that 2,3,7,8-TCDD contributes the most risk, while diesel exhaust PM contributes
the least.
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File  Help
| Enter Pallutant Concentrations | Select Risk Scenario & Calcuiate Risk| View Fisk Resuts |
Cancer |[]'m‘lc|8-ho|.r|ﬂa.te|

Load File  Group Risk By i View  Export

INDH GRP1 and GRP2 POLID ﬁDLAEIEHE‘u’\ CONC RISK_SUM SCENARID
» Pollutant | 1746016 / 237.8TCDD 1 101.01 70rCancerHighEnd
2 MNone H0000 ’ Formaldehyde 1 1.6316E-05 T0rCancerHighEnd
3 A B 50000 Formaldehyde 1 1.6316E-05 70¥rCancerHighEnd ‘
4 A A 5901 DieselExhPM 1 0.00085467 70rCancerHighEnd ||
5 A B 5901 \ DieselExhPM 1 0.00085467 70rCancerHighEnd

File  Help
| Enter Pollutant Concentrations | Select Risk Scenario & Calculate Risk| View Risk Resuts |
Cancer |Dmic|84m|ﬂcue|

Load File  Group Risiﬁy\ View  Export
OLABBREVN,  RISK_SUM
23.78TCDD 101.M
Formaldehyde 3.2632E05
iegslExhPM 0.00170934

View\Pathway Breakdown Details is available for cancer and noncancer chronic
assessments. This feature is not available in the 8-hour and acute tabs, as inhalation is
the only measured pathway for these scenarios. Clicking View\Pathway Breakdown
Details will display additional columns that break down the risk probability contributed
by each individual exposure pathway to the risk sum. The new cells begin with the
DETAILS column, which serves as a table break.
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Inhalation Risk Dermal Loading Mother’s Milk Fish Intake Beef Intake
Contribution Risk Contribution Risk Risk Contribution Risk Contribution
\ \ Contribution 7

File

Help

| Enter Pollutant Concentrations | Select Risk Shenario & Calculate Risk| View Risk Reshgs |

|

Load File

Cancer | Chronic | 8hour | Acute |

\

/

Group Risk By View  Expol

SCENARIO

DETAILS

J0YriCancerHighEnd |
T0rCancerHighEnd

101.01

167.78

o
INH_RISK )(SOIL_F{ISK ) EHMAL_HISE) MILK_RISK > WATEH_HISK)
207 T

22333 0

i
0 -\ 0

1.6316E-05

0o / 0

/

\
\

=R =N —=NN——]

Contribution

L

Drinking Water

Risk Contribution

Ready

0 0 0 0

70YiCancerHighEnd | TABLE | 16316805 |0 / 0 0 0 | 0 0

70¥iCancerHighEnd | BREAK | 0.00085267  |of 0 D 0 [ D \ D

70YiCancerHighEnd |* 0.00085467 0 0 0 0 D
Soil Risk

Homegrown Produce
Risk Contribution

Remember to slide the scroll bar to view all columns in the risk results table after selecting View\Pathway Breakdown
Details. The remaining columns are continued below.
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Pig Intake
Risk Contribution

Chicken Intake
Risk Contribution

Secondary Risk
Contributing

Pollutant
Concentration at

Pasture (ug/m°)

Pathway

Help

sart Concsrtrations | Select Risk Sos\ario & Caloulate Risk| View Risk Resuts |
Chranic I Bhour I Acite | \ \
File  Group Risk By  View  Export L
eer Risk ARy Risk)  CpiG Risk)  CcHicken_Risk) CEGG_RISK CaND_DRIVERD
0 0 0 0 0 soIL
0 0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0 Z)
Dairy Intake Egg Intake Primary Risk Pollutant Pollutant
= Risk Contribution Risk Contribution — Contributing = Concentration at = Concentration at
= —= Pathway | Fishing Waters || Drinking Waters
(ng/m’) (ng/m’)

The 1ST_DRIVER and 2ND_DRIVER columns indicate which pathways contribute the first-most and second-most risk to
the RISK_SUM for cancer and hazard index.

The Export button will convert your risk results data into a CSV file and save at a designated location to your computer.
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File  Help
Enter Pollutant Concertrations | Select Risk Scenario & Caleulate Rigks| View Risk Resutts

Cancer | Chronic | 8hour | Acute |

Load File  Group Risk By Vi Export

RISK_SUM

INDEX GRP1 GRP2 POLABBREV
4 2378 TCDD

4335.3

Formaldehyde

1.6517E-05

Formaldehyde

1.6517E-05

DieselExhPM

0.00086518

DieselExhPM

0.00086518

To export the risk results file, click Export. The Save to CSV window will pop open to
designate a saving place for your file. Choose the file location and hit Save.

e 9 g
m‘-h v Debug b Testfiles

Organize « Mew folder

o

/ y Mame Date modified
'S:r Favorites

B Desktop &) TestCancerRisk.csv 8/7/2014 11:40 AM
|l Downloads TestPolDB.csv 8/7/2014 11:40 AM
"2 Recent Places TestPollutantlist.csv 8/7/2014 11:40 AM

|4 Libraries
Docurments
Jl Music
[&5] Pictures
B# Videos

1'1|

Microsoft Excel
Microsoft Excel

File nal EKportCancerRisklUlEZﬂld.sD

Save as type: ’Comma delimited (*.csv)

P

'~ Hide Folders
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The risk file will be saved to the area you designated. By default, the program will save
your file as ExportCancerRisk, followed by the date of creation. Type a new name in
the File name box if you wish to change this.

Below is an image of the file saved in its designated location.

O "?ﬁ‘v| . » Debug » Testfiles - |¢ﬂ | Search Test files
—_— — T m— i ——
I| Organize - Mew folder
N Favorites it Mame . Date modified
Bl Desktop ||%j ExportCancerRisk10162014.csv 10/16/2014 11:26 ...
4. Downloads - (EL] TestCancerRisk.csv 8/7/2014 11:40 AM
=l Recent Places 1 @ TestPolDB.csv &/7/2014 11:40 AM
(L] TestPollutantList.csv 8/7/2014 11:40 AM
. Libraries s
@ Documents
J’J Music
[ Pictures

E Videos

Once saved, the risk results CSV file may be reopened in RAST at any time for later
use by clicking the Load File button discussed previously in this section, and double
clicking on the desired file.
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Appendix: A
Glossary of Acronyms and Definitions of Selected Terms

Acronyms
AB 2588: Assembly Bill 2588
ADMRT: Air Dispersion Modeling and Risk Assessment Tool
ARB: Air Resources Board
CSV: Comma Separated Values
Districts: Air Quality Management Districts
EF: Exposure Frequency
EIM: Emission Inventory Module
GLC: Ground Level Concentrations
HARP 2: Hotspots Analysis and Reporting Program Version 2
HI: Hazard Index
High End: 95™ Percentile
Mean: 65" Percentile
MEIR: Maximum-Exposed Individual Resident
MEIW: Maximum-Exposed Individual Worker
MWAF: Molecular Weight Adjustment Factor
OEHHA: Office of Environmental Health Hazard Assessment

OEHHA Guidance Manual: Air Toxics Hot Spots Program Guidance Manual for
Preparation of Health Risk Assessments

PAHSs: Polycyclic Aromatic Hydrocarbons

PCBs: Polychlorinated Biphenyls
PCDDs: Dioxins

PCDFs: Furans
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PM: Particulate Matter

RAST: Health Risk Assessment Standalone Tool

REL: Reference Exposure Level

TTD: Transportation and Toxics Division
Definitions

Acute Risk: Risk that is a product of exposure, via inhalation, to a pollutant for one-
hour above the acute reference exposure level.

Age Sensitivity Factor (ASF): ASFs are default weighting factors to account for
potential increased sensitivity to carcinogens during early life stages including prenatal,
postnatal and juvenile life stages. ASFs are applied to the cancer risk equation.

Air Dispersion Modeling: Models of air dispersal using algorithms, usually performed
with a computer, that relate a mass emission rate, source configuration, and
meteorological information to calculate ambient air concentrations.

Air Pollution Control Device: Control technology installed for the purpose of reducing
pollutants emitted into the ambient air.

Algorithm: A set of rules for solving a problem in a finite number of steps.
Ambient Air: The air external to a building.

Bioaccumulation: The concentration of a substance in a body or part of a body or
other living tissue in a concentration higher than that of the surrounding environment.

Blood: The hematological system. Toxicity indicators include hemolysis, anemia,
platelet abnormalities, and adverse effects on hematopoietic stem cells.

Cancer Potency Factor (CPF): Cancer Potency Factor (CPF): The theoretical upper
bound probability of extra cancer cases occurring in an exposed population assuming a
lifetime exposure to the chemical when the chemical dose is expressed in units of
milligrams/kilogram body weight-day (mg/kg-d). The CPF is thus expressed in inverse
units of mg/kg-d ((mg/kg-d)™).

Census Tract: A physical area used by the U.S. Census Bureau to compile population
and other statistical data.

Chronic Risk: The risk of developing an adverse health impact due to exposure of an
air pollutant. Chronic relative exposure levels (RELSs) are designed to address

93



continuous exposures for up to a lifetime: the exposure metric used is the annual
average exposure.

CNS: The central nervous system. Toxicity indicators include abnormal
electroencephalograph results, altered performance on neurobehavioral or
neuropsychological tests, and lightheadedness.

Comma Separated Values (CSV): A CSV is a comma separated values file, which
allows data to be saved in a table structured format. CSVs look like a garden-variety
spreadsheet but with a .csv extension. Traditionally, they take the form of a text file
containing information separated by commas, hence the name.

CV: The cardiovascular system. The cardiovascular toxicity hazard trait is defined as
the occurrence of adverse effects on the structure or function of the heart or the
vascular system following exposure to a chemical substance. Toxicological endpoints
for cardiovascular toxicity include but are not limited to observations indicating:
structural effects associated with cell necrosis, cellular degeneration, proliferation,
fibrosis, or inflammation of the heart or vasculature, atherosclerosis, thickening of
arterial walls, or cardiac hypertrophy; functional effects such as arrhythmia or changes
in rhythmicity or contractility of the heart, hypo- or hyper- tension, decreased cardiac
output, alteration of vascular reactivity or vessel dilation or contraction; outcomes of
structural or functional impairment including high blood pressure, myocardial infarct, or
cardiac failure; epidemiological or laboratory animal observations of cardiovascular
morbidity or mortality in association with chemical substance exposure.

Default: A value used to account for a factor when specific information on that factor
that applies to a specific situation is not available.

Dermal Load: Amount of a substance per unit area of skin.

Dose: A calculated amount of a substance estimated to be received by the subject,
whether human or animal, as a result of exposure. Doses are generally expressed in
terms of amount of chemical per unit body weight; typical units are mg/kg-day.

Exposure Frequency (EF): A feature of the worker assessment scenario, exposure
frequency is the number of days worked (exposed to a pollutant) per year.

Exposure: Contact of an organism with a chemical, physical, or biological agent.
Exposure is quantified as the amount of the agent available at the exchange boundaries
of the organism (e.g., skin, lungs, digestive tract) and available for absorption.

Facility: An area with equipment designated for the purpose of something. For the

purpose of the module, it is a stationary facility that also emits pollutants into the
ambient air (power plants, steel mills, smelters, refineries, etc.).
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GILV: Gastrointestinal tract and liver or alimentary tract. Toxicity indicators include
hepatotoxicity, nausea, and vomiting.

Ground Level Concentration (GLC): Estimated ground level concentration, usually for
a specified averaging time (e.g., annual average, 1 hour, etc.).

GRP1: Primary group category or x-axis.
GRP2: Secondary group category or y-axis.

Hazard Quotient (HQ): The estimated ground level concentration, divided by the
reference exposure level, for a single substance and a particular endpoint. For an acute
HQ the one hour maximum concentration is divided by the acute Reference Exposure
Level (REL) for the substance. For a repeated 8 hr HQ, the 8 hr average concentration
is divided by the 8 hour REL. For a chronic HQ, the annual concentration is divided by
the chronic REL.

Health Risk Assessment: Health risk assessment is the characterization of the
potential adverse health effects of human exposures to environmental hazards. In the
Air Toxics Hot Spots program, a health risk assessment (HRA) is an evaluation or report
that a risk assessor (e.g., district, consultant, or facility operator) develops to describe
the potential a person or population may have of developing adverse health effects from
exposure to a facility’s emissions. Some health effects that are evaluated could include
cancer, developmental effects, or respiratory illness. The pathways that can be
included in an HRA depend on the toxic air pollutants that a person (receptor) may be
exposed to, and can include breathing, the ingestion of soil, water, crops, fish, meat,
milk, and eggs, and dermal exposure.

High-End Intake Rate: The 95" percentile exposure rate to a pollutant. The high-end
intake rate is the most conservative intake rate method.

Hot Spots Analysis and Reporting Program (HARP): A single integrated software
package designed to promote statewide consistency, efficiency, and cost-effective
implementation of health risk assessments and the Hot Spots Program. The HARP
software package consists of three modules that include: 1) EIM, 2) ADMRT, and 3)
RAST.

8-Hour Chronic Risk: 8-hour chronic risk is the risk of an adverse health impact based
on daily eight-hour exposures to a pollutant. Eight-hour relative exposure levels were
designed to address off-site worker exposures. However, they may also be used to
characterize 8-hour residential noncancer exposures, particularly for a facility that
operates non-continuously rather than 24-hours/day, 7 days/week as assessed for
chronic exposure. The 8-hour chronic risk assessment can also be used to assess
exposure of students and teachers while at school (OEHHA, 2008). This assessment
type can be useful if applying the chronic risk assessment is overly conservative for
your scenario.
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IMMUN: The immune system. Immune system toxicity indicators include macrophage
hyperplasia.

Individual Excess Cancer Risk: The theoretical probability of an individual person
developing cancer as a result of lifetime exposure to carcinogenic substances. The
Individual Excess Cancer Risk is calculated by summing the potential cancer risks due
to both inhalation and non-inhalation routes of exposure, generally at the off-site point
of maximum impact. This “individual” is the maximally exposed individual (MEI).

Isopleth: A line on a map connecting points of equal value (e.g., risk, concentration).

KIDNEY: The kidneys. Indicators of kidney toxicity include increased blood urea
nitrogen and uric acid levels.

Mandatory Minimum Pathways: The minimum pathways required by OEHHA in
conducting a health risk assessment. These are the inhalation, soil, dermal, and
mother’s milk pathway.

Maximum Hourly Concentration (Max Hr Conc): One-hour maximum concentrations
are required for the analysis of acute effects. The modeled one-hour peak
concentrations are typically much greater than the maximum annual averageized
concentrations used for determining chronic exposure and risk. Thus, it is assumed that
acute exposures are independent of the long-term average exposure based on the
modeled annualized maximum average concentration. Concentrations close to the
maximum one-hour exposure may occur many times during the year including on
consecutive days. In addition, it is conceivable that exposure concentrations close to
the maximum may occur in consecutive hours. Currently, OEHHA does not ascertain
how often exposures close to the one-hour maximum occur in a given day, week, month
or year.

Mean: In health risk assessments, the 65" percentile of exposure to a pollutant.

Multipathway substance: A substance or chemical that once airborne from an
emission source can, under environmental conditions, be taken into a human receptor
by multiple exposure routes, such as inhalation, skin contact with contaminated
surfaces, ingestion of soil contaminated by the emission, etc.

Non-Carcinogenic (Noncancer) Effects: Noncancer health effects which may include
birth defects, organ damage, morbidity, and death.

OEHHA Derived Method: In cancer risk assessments, the derived method uses the
high-end point estimate (i.e., 95" percentile) for two driving (dominant) exposure
pathways (e.g., soil and breast milk) and the mean (65" percentile) point estimate for
the remaining pathways. In non-cancer chronic assessments, the inhalation pathway
will always use the 95™ percentile intake rate, the next two risk driving pathways will use
the 95" percentile, and the remaining pathways will use the mean intake rate.
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Pathway of Exposure: A route of exposure by which xenobiotics enter the human
body, (e.g., inhalation, ingestion, dermal absorption).

Point Estimate: A single value estimate for a given variate.

POLID/CAS: A number for pollutant identification. CAS Registry Numbers (often
referred to as CAS RNs or CAS Numbers) are universally used to provide unique
identifiers for chemical substances. A CAS Registry Number itself has no inherent
chemical significance but provides an unambiguous way to identify a chemical
substance or molecular structure. CAS Registry Numbers are used in many other
public and private databases as well as chemical inventory listings. Those pollutant
identification numbers relevant to HARP are provided in the Consolidated Table of
OEHHA/ARB Approved Risk Assessment Health Values.

Receptor: A location with or without people present at which the ground level
concentration of an emitted chemical can be estimated.

Reference Exposure Level (REL): The REL is an exposure level at or below which no
noncancer adverse health effect is anticipated to occur in a human population, including
sensitive subpopulations, exposed for a specific duration. One hour RELs are designed
to be protective for infrequent one hour maximum exposures. Eight-hour RELs are
designed to be protective for repeated 8 hour exposures. Chronic RELs are designed
to be protective for continuous long-term exposures. RELs are used to evaluate toxicity
endpoints other than cancer. RELs are expressed in units of pg/m?for inhalation
exposures and of mg/kg-d for non-inhalation exposures.

REPRO/DEVEL: The reproductive system and developmental. Reproductive toxicity is
defined here as the harmful effects on sexual function in males or females, fertility or
gestation, caused by exposure of either parent to a substance. Reproductive toxicity
also includes developmental effects on the offspring. Developmental toxicity is defined
as the adverse effects on the developing organism that may result from exposure prior
to conception (either parent), during prenatal development, or postnatally to the time of
sexual maturation. Adverse developmental effects may be detected at any point in the
life span of the organism. Major manifestations of developmental toxicity include: death
of the developing organism; induction of structural birth defects; altered growth; and
functional deficiency.

RESP: The respiratory system. Respiratory toxicity is defined as the occurrence of
adverse effects on the structure or function of the respiratory tract following exposure to
a chemical substance, including respiratory tract injury or decreased ability of the lungs
to function in gas exchange.

Risk: The estimated probability of adverse effects to human health, in this instance from
the exposure to environmental hazards.
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RISK_SUM: Risk sum is the calculated pollutant-specific estimated probability of
developing cancer, based upon a specific exposure scenario and parameters (e.g.,
concentration, duration, pathway data) inputted by the user.

Sensitive Receptor: A location such as a hospital or daycare center where the human
occupants are considered to be more sensitive to pollutants than “average”.

SKIN: The skin. Toxicity indicators include irritation of the skin.

Stationary Source: A non-mobile source of air pollutants which can be either a point or
area source.

Stochastic Process: A process that involves random variation.
Volatile: Chemicals that rapidly pass off from the liquid state in the form of vapors.

Zone of Impact: The area in the vicinity of the facility in which an individual is exposed
to a specified cancer risk.
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Appendix: B
Consolidated Table of OEHHA/ARB Approved Risk Assessment Health Values

CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Moncancer Effects Cancer Risk
d
. b ] [ = c Inhalation c [ ]
Acute 8-H
Chemical : Date our | Date Chronic | Date chronic | ¥ | nhalation” | cancer Date” | Oral Slope | Date M
Substance Bhstract Inhalation Inhalation y w
stra % Value 3 Value Inhalation Value Oral Value Uniit Risk Potenc Value Factor Value
Number | (M9M™) | Reviewed | ®9™) | Reviewed | (ugim¥) | Reviewed | (mgmkg-a) | Reviewed 5 pated | Reviewed | (mgikgy' | Reviewed | A
[Added] [Added] [Added] [Addedy | Wo'm] | [Added [Added) | £
{mg/kg-dJ
ACETALDEHYDE 75070 | 47E+D2 12108 30E+D2 12108 14E+02 12/08 27E-06 1.05-02 [;j:gg]
ACETAMIDE B0355 20E05 7.0E02 400
ACROLEIN 07-02-8 | zsE+00 1208 7.0E0 1208 35501 1208
-
ACRYLAMIDE 7E08-1 1302 456400 ;gg]
ACRYLIC ACID 70107 | 6.OEDE 40
ACRYLONITRILE 107-1341 5.0E+00 12/01 20604 [T.:f]
ALLYL CHLORIDE 107-05-1 B.0E06 499
2. AMINOANTHRAQUINONE 117783 B4ED6 400
AMMONIA 7664417 | 325403 420 20E+02 200
ANILINE o532 Te=08 5TEDS 200
ARSENIC AND COMPOUNDS 7440-38-2 33603
A 1018 2.0E-01 12/08 15602 1208 1.55-02 1208 35508 12/08 e 1.2E+01 7190 1.5E+00 1000
(INORGANIC] (o il
ARSINE 7784421 | 2.05-01 12108 15602 1208 16502 12/08
asgeEsTOS™ 1332214 ! 5;?4 23E+02 286 33333
BENZENE Tia1z Z7E+01 R 30E+00 B4 305400 Ba 20E05 | to=a 188 1
BENZIDINE (AND 115 SALTS) values o0 P Y - a7
apply fa: [181]
Benzidine based dyes 1020 1.4E01 5.0E+02 ;ﬁj 1
Direct Black 38 1937-37-T 1.4E01 5.0E+02 55 1
[191]
Direct Bius § 2602462 1.4E01 5.0E+02 ;ﬁj 1
Direct Brown 35 (technical grade) 16071-86-6 14501 5.0E+02 ],‘:g?). 1
BENZYL CHLORIDE 00447 | z4E+D2 400 40505 17E-01 400
BERYLLIUM AND COMPOUNDS s 7oE0z | 1201 2pE02 | 1201 24203 | saE00 e
BIS{2-CHLOROETHYLIETHER ; - N ) ]
Fota oo 111444 7.1ED4 2 5E+00 400
BIS{CHLOROMETHYL)ETHER 542-85-1 13502 4.6E+01 [T:g?]
- - 7706050
BROMINE AND COMPOUNDS Goay
— _ - Z - T8
POTASSIUM EROMATE 7752012 14E04 40ED (e

Table last updated: Juby 3, 2014
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CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Noncancer Effects Cancer Risk
d
. b [ [ =3 c Inhalation c o =]
Acute 8-H
Chemical e Date' our Date' Chronic Date Chronic Date inhalation® | | Caneer Date Oral Slope | Date M
Substanice Abstract Inhalation Inhalation " w
stra . Value . Value Inhalation Value Oral Value Unit Risk Potenc Value Factor Value
Number (wgim’) Reviewed (bgim’) Reviewed (ugim®) Reviewed | (mg/kg-d) | Reviewed ,'5.1 Faetorjr Reviewed | (mg/kg-d)’ Reviewed A
[Added] [Added] [Added] [Added) | Wom] | [added [Added) | F
{mgikg-d)
1.3-BUTADIENE ™ 106-26-0 6.6E+02 713 0.0E+00 7113 2.0E+D0 7H3 1 -?r:ﬂ B.0E-01 TH2
CADMIUM AND COMPOUNDS™® ?4[‘:0[;;;]_9 2.0E02 1101 5.05-4 10/00 42503 1.5E+01 187
CAPROLACTAM 105-802 | B.0E+D1 113 7.0E+00 1013 22E+00 1013
CARBON DISULFIDE TE-150 B.2E+03 4/90 B.0E+D2 02
CARBON MONCXIDE 830-08-0 | 2.3E+04 4/90
TR
CARBON TETRACHLORIDE . . o 42505 e A
(Ferachioromethane] 58-23.5 1.9E+03 4/90 4.0E+0 110 2= 1550 a/57
10817 1-26-
CHLORINATED PARAFFING 2 25605 8.0£-02 4/99
CHLORINE T782-50-5 | 2.E+02 4/99 2.0E-01 200
CHLORINE DIOXIDE 10045-044 £.0E-01 1101
4-CHLORD-0-PHENYLENEDIAMINE 95-83-0 46508 1.65-02 4/99
CHLOROBENZENE 108-60-7 1.0E+D3 101
CHLOROFORM™® B7-66-3 156402 4190 3.0E+02 4m0 53208 1.05-02 12/80
Chiorophemolz 1060 1
PENTACHLOROPHENGOL 57-88-5 5 1E-08 1.85-02 4199 1
2,4,6-TRICHLOROPHENOL 823-06-2 205405 7.05-02 [';'f:gﬁ’]
CHLOROFICRIN T6-06-2 2.0E+01 4/90 4.0E-01 121
p-CHLORO-0- TOLUIDINE 05-60-2 2 7E-01 4/99
CHROMIUM 6™ values also apply fo 18540-20-0 20E-01 101 20802 10/00 5.1E+02 1188 5.0E-01 1714
Barium chromate 10294-40-3 20601 1401 20602 10400 516402 1486 5.05-01 1714 0.2053
Caleium chromate 13765-19-0 2 0E-01 1401 2 0E-02 10400 51E+02 1/36 5.05-01 1714 0.3332
Lead chromate TT58-97-6 2 0E-01 1401 2 0E-02 10400 51E+02 1436 5.05-01 1714 0.1600
Sodium dichromate 10565-01-9 20601 1401 20602 10100 516402 1/86 5.05-01 1714 0.307
Strontium chromate 7789-06-2 20601 1401 20602 10100 516402 1/86 5.05-01 1714 0.2554
CHROMIUM TRIOXIDE . _ — _ ., ] ) :
(as chromic acid mis) 333820 20808 110 20802 oD 5.1E+02 1188 5.0E-01 1714 0.52
COPPER AND COMPOUNDS THOE0E | nEenz 4/99
[1067]
p-CRESIDINE 120-71-8 43505 1.55-0 4/99
CRESOLS (mixtures of) 1318773 6.0E+02 101
m-CRESOL 108-30-4 §.0E+02 1

Table last updated: July 3, 2014
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CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Noncancer Effects Cancer Risk
d
. b [ = [ (= Inhalation (= c =
Substance Chemical | Acute | Date” | SHour | Date Chronic | Date chronic | ¥ | jnhatation” | cancer Date” | Oralgiope | Date M
Abstract 3 WValue 3 WValue Inhalation Value Oral Value Unit Risk Paotency Value Factor Value w
MNumber (wg/m’y Reviewed (wg/m’y Reviewed {pgim’) Reviewed | (mgikg-d) | Reviewed P Facter Reviewed | (mgikg-d)® | Reviewed A
[Added] [Added] [Added] [Added) | (@) | [Addea) [Added) | F
(mgkg-d)
o-CRESOL 05487 6.0E+02 1/D1
p-CRESOL 106445 6.0E+02 1101
CUPFERRON 135-20-8 6.35-05 2.25-01 4199
Br-
Cyanide Compounds (inonganic) = iof;:;s 34E+02 455 9.0E+00 400 1
FYDROGEN CTANIDE ; P
(Hydroeyanic acid) 74-00-8 34E+02 4/99 0.0E+00 4/00
2.4-DIAMINOANISOLE B15-05-4 6.82-06 23502 4/90
2. 4-DIAMINGTOLUENE 25807 1103 | 408400 4189
12-DIBROMO-3-CHLOROPROPANE _ 499
vt 08128 20£-03 7.0E+00 (2]
p-DICHLOROBENZENE 106-48-7 8.0E+02 1/01 11205 4.02-02 [Tj.gf]
3.3-DICHLOROBENZIDINE 81-04-1 34504 1.2E+00 [’1":.:?]
1.1 -DICHLORCETHANE _ _
(Ethylidene dichloride) 753 1.66-08 5.7E-03 4r00
1,1-DICHLOROETHYLENE
... [see Vimylidene Chloride)
>
DI{2-ETHYLHEXYL)PHTHALATE (DEHF) 117-817 2406 2.45-02 [51'.33] 8.4E-03 1000
DIESEL EXHAUST ... (see Particulate
Emissions from Diesel-Fusled Engines)
DIETHANOLAMINE 11142-2 3.0E+00 12001
p-DIMETHYLAMINOAZOBENZENE 60-11-7 13503 4.6E+00 4/00
NN-DIMETHYL FORMAMIDE 68122 8.0E+D1 101
2.4-DINITROTOLUENE 121-14-2 8.0E05 31E-D1 4/90
14-DICXANE 123-91-1 2.0E+08 4/90 3.0E+02 400 7.7E08 27E-02 4/a
(1.4-Diethylene dicedde) [1/81]
EFICHLOROHYDRIN y ., , o o e iy 4190
(1-Chicro-2 2-eparypropans) 106-80-8 13E+03 4/90 3.0E+00 10 2 3505 a0e-02 (2]
1,2-EPOXYBUTANE 108-85-7 2.0E+01 101
ETHYL BENZENE 100-41-4 2.0E+03 200 25508 87E-3 1407
ETHYL CHLORIDE [Chlcroathane) 75-00-3 3.0E+04 4/00
ETHYLENE DIEROMIDE , = oy 7.1E05 e=0i 55
(1.2 ibrommosiheme) 108-63-4 8.05-0 2001 1= 2550 Tia8
ETHYLENE DICHLORIDE . 21ED5 - \
7 I e /85
0 3 Dierieonthiana) 107-06-2 4.DE+02 1D = 7202 arss
ETHYLENE GLYCOL 107-21-1 4.0E+02 4/00
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CONSOLIDATED TAELE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Moncancer Effects Cancer Risk
d
. b [} [} [ c Inhalatio o [ =
Acute 8H n n
Chemical . Date our Date Chronic Date Chronic Date Inhalaliond Cancer Date Oral Slope Date M
Substance Ahstract Inhalation V. Inhalation ! W
3 alue 3 Value Inhalation Value Oral Value Unit Risk Potenc Value Factor Value
Number | (O™} | geviewed | W™} | Reviewed | (ugim?) | Reviewed | (mgikg-d) | Reviewed ™ ooy | Reviewed | (mgikgay? | Reviewed | A
[Added] [Added] [Added] [Addeg) | o] , | [Addeq [Added) | £
(mgkg-df
ETHYLENE GLYCOL BUTYL ETHER
.. [s=e Glycdl ethers)
ETHYLENE OXIDE ™~ . . . 8.8E05 - Ny
rijabins o) 75218 3.0E+D 1D 8= 3160 187
ETHYLENE THIOUREA 96457 13505 45502 4/99
Fluorides, 101 2.4E+02 493 1.3E+01 an3 4.05-02 /M3 1
HYDROGEN FLUORIDE S ! ] , g )
chofbmie aaid) 7684393 | 24E+02 4100 14E+0 203 40502 83
FORMALDEHYDE™ 50-00-0 5.5E+01 12108 8.0E+00 12/08 9.0E+00 12108 B.0208 21E-02 3192
GLUTARALDEHYDE 111-30-8 8.06-02 101
GLYCOL ETHERS 1115
ETHYLENE GLYCOL BUTYL 111-76-2 14E+D4 4/99
ETHER — EGBE
ETHYLENE GLYCOL ETHYL - — - P
ETHER . BoEE 110806 | 37E+02 | 4@o(182) TOE+D 200
ETHYLENE GLYGOL ETHYL o . .
TR Al T 111-15.9 14E+02 4100 3.0E+02 200
ETHYLENE GLYCOL METHYL - ] - .
ETHeR - B 100884 | 03640 4109 B.0E+D 200
ETHYLENE GLYCOL METHYL - - P
ETHER ACETATE — EGMEA 110488 B.0E+0 200
HEXACHLOROBENZENE 118741 5.1E-04 1.8E+00 ['}j.gﬁ']
HEXACHLOROCYCLOHEXANES _ 4/00 1000
{mixe or technical grade) B08-73-1 11503 405200 (191) 4.0E+00 2]
Alpha- - ~ £V . 1000
HEXACHLOROCYCLOHEXANE 318-84-6 11603 40E00 [ 4.0E+00 ez
beta- ] - YT . 1000
HEXACHLOROCYCLOHEXANE 318857 11802 40800 [1e1] +.0E+00 (e
gamma-
HEXACHLOROCYCLOHEXANE 58-89 31E-04 1.1E+00 /99 1.1E+00 1000
[Lindane)
n-HEXANE 110-54-3 7.0EH3 4/00
-
HYDRAZINE 302-01-2 2.0E-01 101 408503 1.7E+01 ;gg]
HYDROCHLORIC ACID ] - - . P
(Hydrogen chicride) 7647010 | 21E+03 4100 0.0E+00 200
HYDROGEN BROMIDE
.. (see Bromine & Compounds)
HYDROGEN CYANIDE
.. [see Cyanide & Compounds)
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CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Moncancer Effects Cancer Risk
d
. b -] -] [ c Inhalation c 3 =
Acute 84
Chemical ; Date our Date Chronic Date Chronic Date Inhalaliond Cancer Date Oral Slope Date M
Substance Abstract Inhalation Inhalation > W
stra s Value s Value Inhalation Value Oral Value Unit Risk Potency Value Factor Value
Number (pgim’} Reviewsd (wgim’} Reviewed {pgim’) Reviewed | (mgikg-d) | Reviewed 54 Facter Reviewed | (mgikg-d)? | Reviewed A
[Added] [Added] [Added] [Added) | em) | 1Added [Added] F
(mg/kg-d)
HYDROGEN FLUORIDE
... {522 Fluorides & Compounds)
HYDROGEN SELENIDE
.- [see Selenium & Compounds)
HYDROGEN SULFIDE 7783084 | 426+01 | 4o 1.0E+D1 40
ISCPHORONE 78-50-1 2.0E+03 12001
ISOPROPYL ALCOHOL (lsopropanal) 67-63-0 3.2E+03 4/09 7.0E+02 200
LEAD AND COMPOUNDS " 7438-92-1 12505
(inarganic) 1128 = 42502 4107 8503 1000
values alzo apply for [1130]
Lead acatate 301042 1.2805 42602 497 85603 1000 0.837
Lead phosphate T446-27-7 12805 42602 457 85603 100 | orese
Lead subacetate 1335-32-6 12505 42602 457 85503 1000 | o7oss
LINDANE
.. Ise= gamma-Hexachloroeyclohexans)
MALEIC ANHYDRIDE 108-31-8 7.0E-01 12101
MANGANESE AND COMPOUNDS ?4[::?3?25]‘5 17E0 12/08 BOE02 12/08
WMERCURY AND COMPOUNDS 7430076 ] ; _ — iy o
(INORGANIC) [1133] 6.0E-01 12108 6.0E-02 1208 3002 2108 1.65-04 2108
Mercuric chloride 7487-94-7 | 6.05-01 1208 6.05-02 1208 3.0502 12/08 1.65-04 12108 q
METHANOL 67-56-1 2.8E+04 4/99 4.0E+02 400 1
METHYL BROMIDE {Bromomethans) 74-83-9 3.0E+02 4/99 5.0E+00 200
METHYL tertiary-BUT¥L ETHER 1624-04-4 8.0E+D3 200 2 807 1.85.02 11508
METHYL CHLOROFORM 71555 B.BE+D4 400 1.0E+02 2m0
(1.1.1-Trichloroethane)
METHYL ETHYL KETONE (2-Butanone) 78033 13E+04 4/90
METHYL ISOCYANATE £24-83-0 1.0E+00 12101
m C;g!;_]H-YL:hE BIS [2-CHLOROANILINE) | .-~ 2am0t 1 5E-00 a0
METHYLENE CHLORIDE ™~ 1.0E08 =
75.00-2 14E+04 4/99 4.0E+02 200 [ 35803 7180
[Dichloromethane) TAC
4. 4-METHYLENE DIANILINE . o - § - o
(AND IS DICHLORIDE) 101-77-8 20E+0 2101 48504 1.6E+00 4199 BE+D0 oo
METHYLENE DIFHENYL ISOCYANATE 101-68-8 7.0E-01 101
MICHLER'S KETONE = =01 ,
(4.4"-Bis{dimethylaminc)benzophenone) so-aas e 8820 e
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CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Noncancer Effects Cancer Risk
d
. b [ [ e o Inhalatio [ e =
hem Acute 8H ni n
Substance Chemical | inhatation | 02 nbalation | Lo Chronic | Dt Chronie | D3t inhalation” | Cancer Date Oral Slope | Date -
Abstract p Value p Value Inhalation Value Oral Value Unit Risk Potenc Value Factor Value w
Number MM} | Reviewed | O™} | Reviewed | (ugimY | Reviewed | (mgikg-d) | Reviewed e Facted | Reviewed | (mgikgay | Reviewed | A
[Added] [Added] [Added] [Added) | We/m’) | [Added [Added] F
(mg/kg-d)
N-NITROSODI-n-BUTYLAMINE 024-18-3 31503 1.1E01 [41:331
M-NITROSODI-n-PROPYLAMINE 621847 20E02 7.0E+00 [4]:3?]
M
MN-NITROSODIETHYLAMINE 55-18-5 1.06-02 3.BE+01 [41',3?]
M
M-NITROSCDIMETHYLAMINE 62-75-9 482032 1.6E+01 [41',3?]
M-NITROSCDIPHEN YLAMINE 88-30-8 26208 0.0E-03 4/99
M
M-NITROSC-N-METHYLETHYLAMINE 10505-05-8 8.3503 2.9E+01 é‘,gg]
M
MN-NITROSOMORPHOLINE 5B-80-2 18503 8.7E+00 é‘,gg]
M
MN-NITROSOPIPERIDINE 100-75-4 27E403 g.4E+00 é',gg]
I
N-NITROSOPYRROLIDINE 930-55-2 B.05-04 2.1E+00 é',gg]
MAPHTHALENE
... |see Polycyclic aromatic hydrocarbons)
MICKEL AND COMPOUNDS 7440-02-0 = = 28504 =
2 0E-01 12 6.0E-02 12 1.4E-02 iz 1.1E-02 iz 8= BAE-D 891
values alzo apply fo: [1145] TAC
Nicke! acstste 373024 2.05-01 1z 6.05-02 1z 1.4E-02 12 11E-02 12 26804 9.1E-01 &91 0.3321
Nicke! carbonate 3333673 | 20801 312 6.0E-02 212 1.46-02 212 1.16-02 212 26504 9.1E-01 a91 0.4045
Nicke! carbonyl 12462393 | zoE01 12 6.05-02 12 1.4E-02 12 11602 212 26504 9.1E-01 891 0.3435
Nicke! fydroxide 12054457 | 20501 312 6.05-02 312 1.4E-02 312 1.1E-02 312 28504 AE-01 891 0.6332
Nickelocene 1271-28-9 | 20501 w12 6.0E-02 212 1.4E-02 212 11602 212 28504 3.1E-01 891 0.4037
MICKEL OXIDE 1313981 | 20501 12 50502 22 2002 iz 1.1E-02 212 26504 9.1E-01 591 0.7859
Nicke{ refinary dust from fhe . : . - . 26E04 .
pyrometalturgioal process 1146 2.05-01 1z 6.05-02 12 1.4E-02 12 11E-02 12 55 3 1E-01 591 1
Nickel subsulfide 12035722 | 20801 312 £.0E-02 312 14602 2M2 1 4E-02 242 26804 91601 a91 0.2443
MITRIC ACID 7e07-272 | seE+D1 4/00
MITROGEN DIOXIDE 1010240 | 47E+02 | 4oz
p-NITROSODIPHENYLAMINE 156-10-5 8.35-08 2202 4/99
OZOME 10028156 | 1.8E+02 | 4mopimg]
PARTICULATE EMISSIONS FROM £ 0E+00 ; 20504 ;
DIESELFUELED ENGINES™® o801 e 80 0= 1.1E+00 8/98
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CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Noncancer Effects Cancer Risk
d
. b [ c 3 c Inhalation c o =
Acute 8H
Chemical : Date our | Date Chronic | D3te chronic | D | inhalation” | Cancer Date™ | Oral slope | Date "
Substance Abstract Inhalation Inhalation = W
stra s Value s Value Inhalation Value Oral Value Unit Risk Potenc Value Factor Value
Number (pgim’} Reviewed (pgim’) Reviewed {pgim’) Reviewed | (mgikg-d) | Reviewed e Fac'tary Reviewed | (mgikg-d)" | Reviewed A
[Added] [Added] [Added] [Added) | Wem) | [Addeq [Added] F
(mg/kg-dj
PENTACHLOROPHENOL
... {s=e Chlorophenols)
FERCHLOROETHYLENE - . . 356401 s 5.0E-06 = ;
[Tetrachioroethylens) 127-18-4 2.0E+04 4100 = e - 21E-D2 102
PHENOL 108-25-2 5.8E+03 4198 2.0E+0Z 400
PHOSGEME 75445 4.0E+00 400
PHOSPHINE 7803-51-2 8 DE-D1 o2
PHOSPHORIC ACID 7684-38-2 7.0E+00 200
PHTHALIC ANHYDRIDE 85-44-0 2. 0E+01 101
2 0ED5 70E-D2 7.0E-02
[lowest risk] | [lowest risk] [loweest risk]
PCB (FOLYCHLORIMATED BIFHENYLS) . 1.1E 40201 \ 4.0E-01 !
(Unspeciated mixture) 338363 fowrisk] | [ownsk] | 4% lowrisk) | 1000
57ED4 2.0E+00 2 DE+0D
[high risk] [high risk] [high risk]
PCB (FOLYCHLORINATED BIFHENYLS
[sq:ne{imnz-t:l:l'i
fﬁi‘;';IH““FLoqm'th" 32508-13-3 4.DE-01 203 1.05-04 [:Rvc] 3803 1.3E+4D1 8/03 136401 203
r = e W
?%g';ijACHLORDE'P"‘WL 70362-50-4 1.36-01 1111 3.3E-05 111 1.1E02 3.9E+01 111 39E+01 {1k
23,344
FENTACHLOROBIFHENYL 32508-14-4 1.3E+00 1111 33504 111 11E03 30E+00 111 3.0E+00 111
(PCB 105)
23445
PENTACHLOROBIFHENYL (FCB T4472-370 1.3E+00 1111 3354 111 11E03 30E+00 1111 3.9E+00 1
114)
23445
PENTACHLOROBIFHENYL 31508-00-6 1.3E400 1111 335 111 1.1E03 3.0E+00 1111 3.9E+00 1
PCE 118)
2344 5-
FENTACHLOROBIFHENYL B5510-44-3 1.3E+00 1111 33504 111 11E03 30E+00 111 3.0E+00 111
[PCE 123)
3,344 5-
PENTACHLOROBIFPHENYL 57465-28-8 40E-04 203 1.08-07 2032 3.8E+00 1.3E+04 £/03 1.3E+04 203
[PCE 126)
233445
HEXACHLOROBIPHEMYL 38380-08-4 1.3E400 1111 3.3E-4 111 1.1E03 3.9E+00 111 3.9E+00 {1k
(PCE 156)
23344 5-
HEXAGHLOROBIPHENYL 60782-00-7 1.3E400 1111 3.3E-04 111 1.1E03 3.9E+00 111 3.9E+00 11
(FCB 157)
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CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Noncancer Effects Cancer Risk
d
. b c c 3 c Inhalation c 3 =
Acute 8H
Chemical E Date our Date Chronic Date Chronic Date Inhalati nd Cancer Date Oral Slope Date M
Substance Abstract Inhalation Inhalation o W
stra p Value p Value Inhalation Value Ciral Value Unit Risk Potenc Value Factor Value
Number | (OM) | Reviewed | WOM) | Reviewed | (ygim’) | Reviewed | (mgkga) | Reviewed | (WIS | CEllY | Reviewed | mgugayt | Reviewsd | A
[Added] [Added] [Added] [Added] m .| [Adaed [Added) | F
(mg/kg-dy
2344 55-
HEXACHLOROBIPHENYL 52663-72-8 1.3E+00 1 33504 1011 1.1E03 205400 111 3.9E+00 111
(PCB 167}
334455
HEXACHLOROBIPHENYL 32774-16-8 13502 1011 33507 1011 1.1E+00 3.0E+03 111 3.0E+03 1
(PCB 180}
2334455
HEPTACHLOROBIPHENYL 30635-31-9 1.3E+00 1 33504 1011 1.1E03 205400 111 3.9E+00 111
(PCE 188}
POLYCHLORINATED DIBENZO-F-DIOXING 1085 ] ] .=
(FCDD) \ 103 4005 200 1.06-08 10/00 3-35':'3 1.3E+05 888 -E'T'f;:'v /85
[Treated as 2,3,7,8-TCOD for HRA)™C - ’
2,37 8-TETRACHLORODIBENZO- . = = . 3 BE+01 1.3E+05
oINS 746015 40505 200 1.05-08 0/00 = 1.3E+05 /88 B a/z8
":;_2_;?&;?:5“—‘“5" LORODIBENZC- | 4p371.76.4 40505 amna 1.05-08 a3 3.BE+D1 1.3E+05 8/03 1.3E+05 ans
123478 iy iy 1 1 5
A DRODIBENZO-PDICNN | 38227288 4.05-04 200 1.05-07 0/00 3.8E+00 135404 4/99 AEHM a/00
12.3.6.7.8- _ _ ] . .
HEYACHLORODIBENZ P | 57853857 4.05-04 200 1.05-07 0/00 3.8E+00 1.3E+04 4/90 AEHM 0/00
12.3.7.8.0 _ _ ] . ]
HEYACHLORODIBENZO-P-DIcan | 15408742 40504 200 1.05-07 0/00 3.8E+00 1.35+04 4490 AEHM 0/00
1234678
HEPTACHLORODIBENZO-P- 35822460 40503 200 1.05-08 10/00 28501 1.3E+03 4190 1.3E+03 1000
DIOXIN
12346780 o . _ - N Yo
OOTACHL ORODIBENZG-P-DIcy | 3265678 1380 10 33505 1011 11502 3.0E+01 111 3.8E+01 1
POLYCHLORINATED DIBENZOFURANS ] ] .=
(FCOF) 1080 4005 200 1.06-08 10/00 3-35':'3 1.3E+05 888 -E'T'f;:'v /85
[Treated as 2,3,7.8-TCOD for HRA) ’
2378 _ _ ) , )
P A CHLORODIBENZOSURAN 5120-73-19 4.05-04 200 1.05-07 0/00 3.8E+00 135404 4/99 AEHM a/00
12.3.7.6- . = 1 - E 1
oA CHLORODIBENZOFURAN | ST117418 13502 10 33507 1011 1.1E+00 3.8E +03 111 28E+02 10
23478 . = . - 1 E 1
P ACHLORODIBENZOFURAN | BT117314 1.35-04 10 3.35-08 1011 1.1E+D 3.0E +04 111 3.0E +04 10
123478 _ _ ] . ]
e ACHL ORODIBENZOFURAN T0848-26-0 40504 200 1.05-07 0/00 3.8E+00 1.35+04 4490 AEHM 0/00
123678 , _ _ ) i )
e ACHL ORODIBENZOFURAN 57117449 40504 200 1.05-07 0/00 3.8E+00 1.35+04 4/90 AEHM a/00
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CONSOLIDATED TABLE OF OEHHAJARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Moncancer Effects Cancer Risk
ical” Acute = c © < Inhalation” C o 2
Substa Chemical i Date B-Hour Date Chronic Date Chronic Date Inhal;ll:i::nl:I Cancer Date Oral Slope Date M
ubstance Abstract | Inhalation |y, Inhalation | g0 Inhalation Value Oral Value Unit Risk Potency Value Factor Value w
Number | (49} | Reviewed | 9™} | Reviewed | yugmy | Reviewed | (mghgd) | Reviewed P F Reviewed | (mgkg-dy' A
[Added] [Added] [Added) | (boF 3ctor | Added] [Added) | F
{mgfkg-dj
TZa760 — — - —
P RODBENZOFURAN | 721218 4.0E-04 200 DE-7 po0 | 3sEs00 | 13E.0s wom 13604 0D
234675 - ———— : —
S RODEENZCEURAN | B0E51-345 40ED4 200 DE-T7 00 | 3eEe00 | 13E.e 400 13E+04 0D
1234675 . . . -
B —— P 40E-03 200 DE06 w0 | 3eEm 3E403 400 13E+03 0D 1
12347 6.0- . . . —
e o RomEENZOFURAN | B5ETRERT 4.0E.03 200 DE06 oo | aeEm IE403 a0 13203 0D 1
12346785 ; . . — — -
R EENZOFURAN | 28001120 AED j 23605 1 aEm | 340 I 3.9E 401 i 1
FOLYCYCLIG ARGMATIC HYDROGARBON | . . o
et i1E03 | 38E00 [1&] 126401 o 1
[Treated as B{a)P for HRAT - o
BENZ[AWNTHRACENE 56553 1B | asem o] 126:00 | OO0 1
. ! — ; . ] 1000
BENZO[AJPYRENE 50-32:8 R 12E401 o 1
BENZO/EFLUCRANTHENE 205002 11604 28E01 [1.331 12E500 o 1
BEMZOWFLUORANTHENE 205-823 L1EM | 3sEm [1.3":] 12E+00 o 1
BENZO(KFLUDRANTHENE 207080 11E04 | aes0t day | 1200 | 000 1
CHRYSENE' 218019 1105 | asE€02 [1&] 12601 om 1
DUEENZ[A HACRIDINE 226368 iiE04 | 2een way | 120 | GE0 1
DIBENZ]A HIANTHRACENE 53703 g0 | 4mm0 | G0 | s | O 1
DHBENZ (A JACRIDINE 224420 11E04 | ass0f waq | 120 | 0D 1
DIBENZD(A, EJPYRENE £2-854 1esd | aeeao | G00 | t2men | G0 1
; . . ] ]
DIBENZO(A H)PYRENE 20640 AE02 | asEm oo 126202 | OO 1
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CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Noncancer Effects Cancer Risk
b c c c c Inhalation” c € S
Chemical Acute Diate: &-Hour Date . Date . Diate . d Diate Dat M
Substance Abstract | Imhalation Inhalation Chronic Chronic I“h‘-‘flanf’" Cancer Oral Slope \,-a|p W
3 Value Value Inhalation Value Oral Value Unit Rick Potency Value Factor ‘alue
Number Bom) | Reviewed | (9™ | Reviewed ipgim’) | Reviewed | jmghg.d) | Reviewed | o Factor | Feviewed | imghkgd)® | Reviewed A
[Added] [Added] [Added] [Added) pgin .| [Added) [Added] F
(mgikg-d)
— p— ) - ] " 000
HBEMZO{AIPYRENE 89-55-0 AE-02 38E+M [ 12E+02 ) 1
. — ) - ;08 " 10700
DHEEMZOJALPYRENE 21-3040 JEA2 38E+ [ 1.2E+02 i 1
= i I ol 5 i [+ 4l 1000
TH-DIBENZONC,G)CARBAZOLE Bs-50-2 AE03 38E+00 [ain4] 1.2E+01 [4i94] 1
T o 7 Ee 2 5E<02 0a
DIMETHYLBENZ|AJANTHRACENE 5778 TAED2 25E402 454] 25E<02 [4104] 1
] . o EN - 10v'DD
1,6-DINITROPYREME 4230T-64-8 JEA2 38E+ [ 1.2E+02 i 1
! B . - 4m 1000
1,8-DINITROPYREME 42387-65-8 JAED3 38E+00 [ 1.2E+01 i 1
) - - - - & 1000
INDEMCY1,2,3-C DJFYRENE B3-38-5 A4 32E-M [ 1.2E+00 i 1
s _ 4m S 1000
FMETHYLCHOLANTHRENE 56485 8.303 227+ [ 22E+M i 1
- | - . o 400 1vDD
SMETHYLCHRYSENE 3007-24-3 AE03 38E+00 [404] 1.2E+01 s 1
MAPHTHALENE 91-20-3 2.0E+00 400 A4E05 12E-M i) 1
. J—— —— . ] . 1000
SNITROACENAPHTHEME a02-are ATEADS 3E-N [454] 1.3 [4/04] 1
. . EN - 1vDD
E-NITROCHRYSENE 7406-00-3 AED2 3.8E+01 ] 12E+02 byl 1
- & RT. 1 5 0 483 01 10V00
2-NITROFLUDRENE B07-57-8 AEDS A0E02 4] 1.2E-D 4047 1
p— ; - 00 1000
1-NITROPYREME 5622430 AE04 22E-M [/ 1.2E+00 ) 1
4 NITROFYRENE STE3S004 1.1E04 30EM ri'gil 125200 ] 1
POTASSIUM BROMATE. ..
.. [5e= Bromine & Compounds)
1,3 PROPAMNE SULTONE 1120-71-4 G.0E04 24E+00 42 1
PROPYLEME (PROPEME]) 115-07-1 3.0E+03 4100 1
PROPYLEME GLYCOL MOMOMETHYL . -
ETHER 07-98-2 7.0E+03 200 1
PROPYLEME CXIDE T5-58-2 3.1E+03 499 3.0E+ 200 ATEAE 1.3E-02 r?.:.%] 1
SELENILM AND COMPOUNDS™ s 20E+01 | 1201 | so0e0s 1201 1
HYDROGEN SELENIDE 77R307-5 5.0E+00 499 1
Selenium suffids T44E-34-5 20EHH 1201 S0E-G3 124 1

Table last updated: July 3. 2014

108



CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Noncancer Effects Cancer Risk
.- C [ c Inhalatiunc c o =
Acut 8-H - . d
Substance Chemical Inh;:lﬁnn Date InhaI::ilt:n Date Chronic Date Chronic Date Inhalation Caneer Date Oral Slope Date M
Abstract Value ; Value Inhalation Value Oral Value Unit Risk Potency Value Factor Value w
Number {ugim”) | Reviewed (ngim’) Reviewed | ugim’) | Reviewed | |mg/kg-d) | Reviewed 11 Factor Reviewed | (majkg q)' | Reviewed A
[Added] [Added] [Added] [Added] | H&™] . | rAddeds [Added] B
{maikg-d)°
SILICA [CRYSTALLINE, RESPIRABLE] 1175 3.0E+00 205 1
S0DIUM HYDROXIDE 1310-73-2 B.0E£00 489 1
STYRENE 100-42-5 2 1E=04 4199 B.0E+02 400 1
SULFATES 2080 1.2E+02 4/99 1
SULFUR DIOXIDE T440-008-5 G.0E+02 4/98[1/92] 1
SULFURIC ACID TH64-93-8 1.2E+02 4/92 1.0E+00 12/ 1
SULFUR TRIOXIDE T448-71-8 1.2E+02 433 1.0E+O0 1244 1
OLEUM B014-95-7 1.2E:02 /g 1
1.1.2.2-TETRACHLOROETHANE T78-24-5 5.BE-05 Z.0E-01 4/89 1
TETRACHLOROPHENOLS
.. (s2e Chlorophenals)
74 5 TRICHLORDPHENOL
.. (see Chilorophenaols)
72 B TRICHLORDPHENGL
.. (see Chilorophenaols)
THIOACETAMIDE B2-55-5 1.7E-02 6.1E+00 4/80 1
TOLUENE 108-38-3 A.TE=04 4192 3.0E+02 4100 1
Toluene disocyantates 264T71-52-5 7.0E-02 101 1.1E-05 3.9E-02 4/35 i
TOLUENE-2 4-DIS0OCYANATE $84-54-2 7.0E-02 1101 1.1E-05 3.9E-02 4/89 1
TOLUENE-2 8-DISOCYANATE 01-08-7 7.0E-02 1101 1.1E-05 3.0E-02 4/89 1
1.1.2-TRICHLOROETHANE - N ;
[Vinyl trichloride) 79-00-5 1.6E-05 5.7E-02 4/08 1
TRICHLOROETHYLENE™E 79-01-6 8.0E+02 400 Z0E08 7.0E-03 10120 1
TRIETHYLAMIMNE 121448 2 8E+03 47992 20E+02 a2 1
URETHANE (Ethyl carbamate) 51.78-6 2.0E-14 1.0E+00 l‘_:jgg] 1
Vanadium Gompounds NiA 1
Vanadium (fume or dusf) T440-82-2 J0E+0T 4/599 1
VANADIUM PENTOXIDE 1314621 3.0E+01 4/92 1
VINYL ACETATE 108-05-4 2.0E+02 12/01 1
VINYL CHLORIDE™F [Chloroethylens) 75-01-4 1.8E+05 402 7 'EEZUE' 2.7E-01 12:00 1
v
VINYLIDENE CHLORIDE 75364 7.0E401 1101 1
{1,1-Dichlorosthylene)

Table last updated: July 3, 2014
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CONSOLIDATED TABLE OF OEHHA/ARB APPROVED RISK ASSESSMENT HEALTH VALUES®

Noncancer Effects Cancer Risk
b © . o c c Inhalation” c o =
Substance Chemical | hﬂclute Date I T‘nHIDtl'Ir Date Chranic Date Chronic Date |"”"3|-"Ti°“d Cancer Date Oral Slope Date M
Abstract nhalation Value nhalation Value Inhalation Value Oral Value Uniit Risk Potency Value Factor Value W
Number (wgim’) Reviewed (pgim’) Reviewed {ugim®) Reviewed | (mg/kg-d) | Reviewed 31 Factor Reviewed {mglkg-d}" Reviewed A
[Added] [Added] [Added] [Addeq) | (W8] .| rddeqr [Added] E
(mglkg-d)

XYLENES (mixed isomers) 1330-20-7 22E:04 498 7.0E+02 4/00 1
m-XYLENE 108-38-3 22E:04 492 T.0E+02 4100 1
o-XYLENE 03-47-8 22E=04 4192 T.0E+02 4/00 1
p-XYLENE 106-42-3 22E:04 434 T.0E+02 4100 1

Tabde last updated: July 2, 2014
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Appendix: C
Table of Specific Pathways to be Analyzed for each Multipathway Substance

Table 7-1. Specific Pathways to be Analyzed for each

Multipathway Substance’

Substance

Saoil
Ingestion

Dermal

Meat, Milk, &
Egg Ingest.

Fish Ingest.

Exposed
Vegetable
Ingest.

Leafy
Vegetable

Ingest.

Protected
Vegetable

Ingest.

Root
Vegetable

Ingest.

Water

Ingest.

Breast Milk

Ingest.

Inorganic chemicals

Arsenic & compounds

Beryllium & compounds

Cadmium & compounds

Chromium VI &
compounds

XXX ([ X

XX | XX

QD

XXX | X

XXX X

XX | XX

XXX X

XX | XX

XXX X

XXX X

Fluorides (soluble
compounds)

X

X

X

X

x

X

x

X

Lead & compounds

Mercury & compounds

Nickel & compounds

Selenium & compounds

XXX | X

XXX X

XXX X

XX X[ X

XX X[ X

XX X[ X

XXX X

XX X[ X

XXX X

Organic chemicals

Creosotes

Diethylhexylphthalate

Hexachlorobenzene

Hexachlorocyclohexanes

XX X[ X

XX X[ X

4,4’-Methylene dianiline
b

XXX XX

XXX XX

XXX XX

XXX XX

XXX X | X

Pentachlorophenol

PCBs

Polychlorinated dibenzo-
p-dioxins and
dibenzofurans

x| X

x| X

X[ X

X[ X

x| X

X[ X

XX

PAHs

X

X

X

X

X

X

X

" OEHHA Guidance Manual, Table 5.1 Specific Pathways to be Analyzed for each Multipathway Substance.

:Cow’s milk only; no multipathway analysis for meat and egg ingestion.

Cow’s milk only; no multipathway analysis for meat and egg ingestion.
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Appendix: D
How to Format a CSV File for Import

A CSV file allows data to be saved in a table structured format, such as the pollutant
concentrations table in the Enter Pollutant Concentrations tab. Traditionally, CSVs
take the form of a text file containing information separated by commas, hence the
name.

= ~ —— = x

@Qv| . ¥ Debug » Tes_tfiles . o “‘i‘_ | Eﬂm-’ Test.. P |
S - — = - - S I N
Organize = @ Open = Share with = Print Burn  » = ~ [ @
S Favorites il Mame . Date modified =
Bl Desktop 3 |[%l] ExportCancerRisk10162014.csv 10/16/2014 11:26 ...
| 4 Downloads (EL] TestCancerRisk.csv 8/7/201411:40 AM |
|| 15| Recent Places 2] TestHRAInput.xml 8/7/2014 11:40 AM
(EL] TestPolDB.csv 8/7/201411:40 AM  —
= Libraries (EL] TestPollutantlist.csv 8/7/2014 11:40 AM =
| Documents ~ || rrr | k
yd . ExportCancerRisk10162014.cay Date modified: 10/16/2014 11:26 AM
a', Microsoft Exce€Comma Separated Values Fil Size: 860 bytes

CSV is the file format that RAST accepts. Knowing how to format a CSV can allow you
to more efficiently import ground level pollutant concentrations in the Enter Pollutant
Concentrations screen.
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File  Help
Enter Pollutant Concenirations "DSelect Risk Scenario & Calculate Risk | View Risk Resuls |
Impert C5V  Lookup PollutantIDs  Pathway Receptors  Health Values

Awve Conc Mz Hr Conc for Pasture Fish
pa./m? Acute pg/m? pgmE pg./m?

L]

Count: 0

First, choose a spreadsheet application or text editor. Example programs include:

. Notepad
« Microsoft Excel

For this example, we will use Notepad. First, open your program by double-clicking its
icon.

Ky |

Motepad

Notepad (or your alternative program) will open its text workspace. Enter the pollutant
values separated by commas.
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File Edit Format View Help
'Type here.

Your values should be typed in the same order as the Enter Pollutant Concentrations
table. Do not include units, column names, or spaces in between commas. Separate
each record by one line break.

Values should be entered in the following order: Index, Groupl, Group2, POLID/CAS,
Pollutant Name, Ave Conc pg/m?®, Max Hr Conc pg/m?3, Pasture, Fish, and Water.

P - Health Risk Assessment Standalone Tool m

Help

ort CSV  Lockup PollutantIDs  Pathway Rece)

,
Tedex _ Gowpl  Gowp2  POLDCAS  |oident e e

To find the correct POLID/CAS for your pollutant, refer to the Consolidated Table of
OEHHA/ARB Approved Risk Assessment Health Values
(http://www.arb.ca.gov/toxics/healthval/contable.pdf). If two numbers are available,
select the number that is not four digits long; it may result in an error. You can also use
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the module’s Lookup Pollutant IDs tool. If you have no Pasture, Fish, or Water

pollutant concentration data, type 0 as your value. Below is an example of five pollutant
concentration records.

File Edit Format View Help

A,B,1748016,"2,3,7,8-TCDD",1,1,0
4A,50000,"Formaldehyde™,1,1,0,0
50000, "Formaldehyde",1,1,0,0
.0,0,0

0,0,0

.0

coo

L,
2,
3,
4,
3,

A,

ALB,

ALA,9901, "DieselExhPM™,1,1
A,B,9901,"DieselExhPM™,1,1

« Note: If special characters (. -, * ? ! / &) are included in your group or pollutant
name, quotes are required. For example, while quotes around Formaldehyde is

optional, 2,3,7,8-TCDD or a group name with special characters would require
them.

Next, save your file as a CSV by clicking File\Save As.

ﬁ TestPaIIutantL]st.csvmh
©_—

File | Edit Format View Help

copp',1,1,0,0,0

Mew Ctrl+M " 1'10.00

Open... Ctrl+Q  &",1,1,0,0,0
,1,1,0,0,0

Save Ctrl+5& ,1,1,0,0,0

1
Page Setup...
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Designate the file location and name. Include .csv at the end of the filename. In this
example, it will be TestPollutantList.csv and it is being saved to the Test files folder.

j Save As w 7 g
|

(I | 1. » Debug » Testfiles v [ 49 ||| Search Test fites o
- ——— N = =
Organize v New folder 4= - @
e Frcories = Name Date modified Type
~ Deskiap No items match your search,

& Downloads

m

:
=l Recent Places

l . Libraries =
EJ Documents

@' Music

[e=| Pictures

i v 4| 1 r |

I Q name; TestPollutantList.csv > v

Save as type: [Text Documents (*.txt) v] I

4 Hide Folders Encoding: | ANSI v] [ Save ] { Cancel ]

Save as type should be CSV, but if not available, choose Text Documents (*.txt), and
end the filename with .csv. Click Save. Your pollutant file is ready to import later into
the module.

A CSV file may also be created in spreadsheet form. But instead of using commas,
values and records are separated by cells, and column names and units are omitted.
Below is an example of what the previous information in Notepad would look like in
Microsoft Excel. When using a spreadsheet like Excel, quotes are not required for
values containing special characters.
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Home || Insert | Page Lz

Calibri -1 v %] = o,
B 7 U~- AW Exh
L. Mumber| Styles = Cells
& - é - ES =t - - -
Font |

1746016 2,3,7,8-TCDD
50000 Formaldehyde
50000 Formaldehyde

9901 DieselexhPM
9901 DieselExhPM

M 4 » ¥ | TestPollutantList2 %1
Reay | 73 |

« Note: If the Pollutant Name field (column E) is not filled, the module will be able
to generate that information from the POLID/CAS (column D).

In your program’s spreadsheet, click File\Save As, and choose CSV (comma
delimited) for your Save as type.
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(] Save As - W . (S0
& = — - :
@é-m Desktop » Debug » Testfiles - | 5 | | Search Test files 2 |.
i — e~ o - = e =
Organize = Mew folder f= = 9
(%] Microsoft Excel * Mame ° Date modified Type
@ ExportCancerRisk10162014.csv 10/16/2014 11:26 ...  Microsoft]
3r Favorites (&L Notepad.csv 12/17/2014 2:27 PM  Miicrosoft
Bl Desktop @ TestCancerRisk.csv 8/7/2014 11:40 AM Microsoft]
g Downloads (L] TestPolDB.csv 8/7/201411:40 AM  Microsoft
‘Zl Recent Places EL] TestPollutantList.csv 8/1/201411:40 AM - Microsoft
@ TestPollutantlist?.csv 12/18/2014 7:57 AM  Microsoft]
Eﬁl_lt:rarles , = m | -

_\

File name:  ExcelPollutantList?.csi \
e as type: |CSV (Comma delimited) (*.csv) -~ -
—

Tags: Add atag I

(= Hide Folders Tools ~+ |

End your filename with .csv. In this example, the filename is ExcelPollutantList2.csv.
Your pollution data is now ready for importing.

To use your CSV file with ground level concentrations data, go back in the program. On
the Enter Pollutant Concentrations screen, choose Import CSV in the ribbon.

File  Help
Enter Pollutant Concertrations | Select Risk Scenario & Caleulate Risk | View Risk Resuts |

Cmport C5V Dlockup PollutantIDs  Pathway Receptors  Health Values

Awe Conc Mz Hr Conc for Pasture Fish
pgsm? Acute pg/m? pg/m? g/m?

#*

4

Count: 0

Locate the CSV file you wish to use. Be sure itis a .csv file, and click Open.

118



u{)pen 1" X
e — T —
'@@j v Debug » Testfiles - | 44 ||| Search Test fites o
e i I I

Organize + New folder =+ Al @ |
| -~
3 Favorites Name Date modified Type
Pl Desktop @ TestCancerRisk.csv 8/7/201411:40 AM  Microso
|4 Downloads @ TestPolDB.csv 8/7/2014 11:40 AM  Microso
% Recent Places  |=| | TestPollutantList.csv 8/7/2014 1140 AM  Microso
[ Libraries
@ Documents
J' Music
[ Pictures
1 B2 Videos
! [ |
"M Comniter bl | < il b
File name: TestPollutantlist.csv - [Comma delimited (*.cov: *.tt) v]
L oo [ Concel |

Your data will populate the ground level concentrations table in the program.

—
Il HARP - Health Risk Assessment Standalon Tool — . ﬁ E=E S

File  Help
Enter Pollutant Concentrations | Select Risk Seanario & Caleulate Risk | View Risk Resutts |

Import CSV Lookup PollutantIDs  Pathway Receptors  Health Values

hdex  Gmupl  Gouwp2  POLID/CAS  pomdert :fmcj"”c Eg‘;&:?f‘” fgf‘r:{e Em, :j‘:,’
» A E 1746016 | 2,3.7.8-TCDD 1 1 1] 0 1]
2\n A 50000 | Formaldehyde 1 1 0 0 1]
3 A B 50000 | Formaldehyde 1 1 0 0 0
45 A 9501 | DieselBxhPM 1 1 0 0 0
5 A B 9301 | DieselEhPM 1 1 o 0 1]
* [

Count: 5

Ready
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Appendix: E
How to Use the Command Prompt to Calculate Risk from Data Inputted in Another
Program

The Command Prompt window is an entry point for typing computer commands to
perform various functions, like communicating with the RAST risk calculator.

™ J | o

Microsoft Windows [Uerszion 6.1.76611
Copyright <c> 200? Microsoft Corporation. All rights reserved.

Hz=x>

BN Command Prompt

m | s

By typing commands at the Command Prompt, you can perform tasks on your
computer without using the Windows graphical interface. In the case with RAST, you
may calculate risk without using the RAST user interface, provided the necessary data
is available. You will need three components:

1. The Command Prompt;
2. The RAST HRACAalc.exe file (calculator);
3. A .hrafile with all of your risk scenario inputs.

« Note: Your .hra input file will require pathways to other files that have stored
your GLC (GLClList.csv) and pollutant database information (PolDB.csv).
Without them, error messages will occur.

The pollutant and risk scenario inputs you need may come from files exported by RAST
or another compatible program. The next page is a visual of how the Command Line
process works.
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Process Flow for Using Command Prompt to Calculate Risk Outside of Module Interface

STEP 1

Necessary Input

STEP 2

Calculate Risk in
Command Prompt

Activate the RAST
calculator that pulls
the input data to
calculate risk.

File Generated

Output File

STEP 3

View Risk
Results

View risk results
file(s) at the output
directory
designated in your
xml file.

Risk Calculator

Y
Risk.csv
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First, open the program. There are several ways to do this, of which two are shown
here.

1. From your desktop, click the Start é button, All Programs\Accessories.

Q} Magnifier
@/ Windows Fax and Scan
» C All Programs

Then click Command Prompt.

2. You can also click the Start é button and go to the Search box.

@ Magnifier
g Windows Fax and Scan

»  AllPrograms

Type Command Prompt.
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I »/ See more results

command prompt x | | Shut down | » | ’
1 =S ,;‘ i ¢
® | U
! B ) 5 \_J/' ] —i

In the list of results, double-click Command Prompt.

=]

W@mmand P@

In this example, the Command Prompt opens with drive H, as indicated by H:\>.

[ L= | s

B Command Prompt

Microzoft Windows [Uersion 6.1.76811]
Copyright <c» 2889 Microsoft Corporation. All rights reserved.

Hzw2 2

However, the default location of RAST is your hard drive, drive C. Upon opening the
Command Prompt, if you are not in drive C, do so by typing C: and hit enter. Likewise,
if RAST is located in a drive other than C, move to that drive instead. You may double
check which drive the module is located in by opening the drive beforehand.
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Hard drives can be accessed by clicking Start @ \Computer.

e | El

-

EY Command Prompt

m | »

Microzoft Windows [Uersion 6.1.76H11
Copuright <c?» 2009 Microsoft Corporation.

All rights reserved.

H=>C:

As indicated by C:\>, you are now in drive C.
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[ i 0 e

BE¥ Command Prompt

Microszsoft Windows [Uersion 6.1.766811]
Copyright <c>» 2889 Microszoft Corporation.

m| »

All »ights reserved.

Now that you are in the correct drive where RAST is located, determine the calculator’s
directory, or file pathway. In other words, the folder(s) under which it is located. In this
example, the module’s directory folder is RAST. This can be seen by opening hard
drive C, as shown below. Notice the calculator (HRACalc.exe) that you need is there.

— =
@@Q(c:) 0S_Drive » RAST » iy E AST P
Organize v Include in library v » S 1l @
Pl Desktop & Name i z
4 Downloads A
RecentPlaces | | . RRASTARTUPINI .
] RAM.exe
-2 Libraries B RAM.pdb
<] Documents 5] RAM.vshost.exe =
@' Music v 1 »
17 items
L
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Now that the calculator’s filename and directory has been determined, switch directories
to that one in the Command Prompt. Do so by typing cd (change directory) and the
directory folder (RAST). Hit enter. C:\RAST> will appear next, and indicate that you
are in that directory.

BEX Command Prompt | == |£h]

Microsoft Windows [Uerszion 6.1.76611 -
Copuright <c? 2009 Microsoft Corporation. All rights reserved.

Then, type in the calculator’s flename. Unless renamed, recall it is HRACalc.exe. Do
not hit enter yet, because the calculator will look for files that are not yet specified.

BN Command Prompt | = [slE] |-'Ehl

Microsoft Windows [Uersion 6.1.76H11
Copyright (c>» 28089 Microsoft Corporation. All rights reserved.

H:~>C:
C:»>cd RAST
C:~RAST*HRACalc.exe _

Next you will specify your .hra filename next to the calculator, designated by
“inputfilehere”.
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Em Command Prompt LI_I—JE O]

Microzoft Windows [Uerszion 6.1.76611
Copyright <c>» 2009 Microsoft Corporation. All rights reserved.

The sysztem cannot find the path specified.
C:srod Debug
C:xDebug*HRACalc.exe “inputfilehere'

Be sure that the .hrafile is located in the same directory as the calculator. In this
scenario, the filename is abcHRAInput.hra and it is properly located in the same
directory as the calculator, in C:\RAST.

Organize « Include in library « Sharewith  » 3= = [ ﬂ
-~
[ Favorntes Hame Pate me
BE Desktop | Tables 3/3/2015
5. Downloads 1 || abeHRAInput.hra 3/3
°| Recent Places 33

] HRACalc.exe

= Libraries T4 pathwaydiagram.pdf 3/3
5| Documents ¥ | PRSTARTUP.IMI 3/3
@' Music u RAST.exe 33
k| Pictures
B v - 4 T F
7 items

Thus, abcHRAInput.hra should be typed next to HRACalc.exe, with or without quotes.
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Microsoft Windows [Verszion 6.1.76611
Copyright (c>» 2009 Microsoft Corporation. All rights reserved.

H:=~>C:
C:x>cd RAST
C:~RAST *HRACalc.exe abcHRAInput.hra

Hit enter.

Microsoft Windows [Uersion 6.1.76011
Copyright <c> 2009 Microsoft Corporation. All rights reserved.

~RAST *HRACalc.exe abcHRAInput.hra

INPUT FILE
lewlatingSancer Risk

9|All Rizk Calculated

C~RAST>_

The Command Prompt will notify you that risk has been calculated, exported, and saved
as CSV to a location designated in your .hra file. The locations at which your risk
results have been saved are shown in the .hra input file in the <Output> tag.
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<Title=abc</Title= |
<AERMODMode>=N</AERMODMode =

<!--Read AERMOD plot file (¥) or read C5V file

(N)--=
=GLCList=C:\Users\trichard\Desktop\abcGLCList.cs
<PollutantList=C:\Users\trichard\Desktop\abcPolDB. |

=Pathw |
Qutput=C:\Users\trichard\Desktop < /Output>

zPollutantMUm =D =/ PoOIOtancMuam =
- =RiskScenario=
<ReceptorType>Resident</ReceptorType=

< 1--Residential, Population, School, or Worker
P m | | b

-

The CSV file will be named according to your chosen filename prefix and risk
assessment-type. In this case, the risk results are generated for a cancer risk
assessment with prefix abc and is consequently named abcCancerRisk.csv.
Double-click the file icon to see your results.
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